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We've just made 
the super-fast Yashic 
even faster. 




If you're bolting fora rugged, full -featured SLR with an 
action power winder, the Yashiea FR. was made for you. ft 
shoots photo sequences at least 20% faster than its com- 
petitors’ fastest winders. 

That's because the FR 
has an advanced electro- 
magnetic release system, 
the most responsive system 
available. A unique focal 
plane shutter that assures 

shutter-speed accuracy by avoiding the ' inertia lag ’ 
found in conventional designs. And because the Yashiea 
PR's winder is powered with 6 batteries, not four, you get 
power-to- spare for constant high speed power shooting 
at up to 2, 5 shots per second. 

And that’s just the beginning. The Yashiea PR’s full 
information viewfinder, with bright, easy-to-read LED’s 
tails everything you need to know, at a gtance. Add 
all-metal construction to the Yashiea PR’s compact 
design, and you have one of 
the fastest handling, most rugged 
cameras. 

And lenses? 34 in all. includ- 
ing the super-sharp Yashiea 
Multi-coated lenses, and the 
legendary Cart Zeiss T-Star (T* ) 
lenses, which are a va liable only 
on Conta^/ Yashiea cameras. 
Choose from a Full complement 

" FR is a licen xd trademark of One ttagnetks, Inc. 




of innovative accessories like 
electric cable switches, a re- 
mote control In Ira red phaser 
that triggers the FR with an 
invisible beam of light, and an 
automatic bellows. You'll see 
why the Yashiea FR is one of 
the most advanced systems 
cameras ever made, offering advantages that no other 
camera system has. And now we've gone even further 
to make the Yashiea FR a super-speedster, 

We’ve added a new, electrically linked pro -grip 
that makes the super-fast Yashiea FR even faster. Both 
for handling and For shooting. 

The action-packed Yashiea FR, 

See it in action at your Yashiqa dealer. 



YASHfCA 





FREE With the 
Purchase of 
a Yamhica FR 
•net Action Winder 



Mam 



I uiH send lh 1 hn coupon along with I he 
Yashiea F ft warranty card that comps *Hh 
tvefy Yashiea FR and binder and we ll 

wnd you Eh? $53 professional grip FREE! 
™.. .,.1^, iorf 

th 1 -a One 



Address 




LX7T 



DC 8 



-GNK 8 



City 

Yashiea FR Serlri Tia. 

Need more information first? 

Jusl send in [his coupon and ^e'l| send you met* infoimatlon on Ihe 
Vastite a FR and the flame el Ihe dealer nearem you. 

Yashiea lot.. 41 I Sette Drive. PorftfOul.NJ, 07652. 
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On the cover 

Whal ml^fol look like some 
grange prehistoric r^Dhsler is 
actually a l1?-foot-iong dirigible 
buill py Brian arid Kalhy Bpland, 
a husband-and wild team of 
dp-it-ypurseirerc who look two 
years to consrrucl the c rail .n— 
believe it or nol— -Ibsir living 
room, L<ke the Bolands, many 
other am ni nur homebuilders are 
helping to bring bank an 
entiling new era in airships, 
— Painting by £d lWiffLrrs*y, 
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Caro] Zwetiel, 
3’. liroOHVs’f 



”t si-klnl J-’in-M! .md Im 
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duv*'. rJnvnnn Fsrnsiomsi " 

Hauemann DePasE, 

irihii^lion TTwaptat 
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tLsH) :n lift' H's tho W'fly y'l-'U 
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lin 'ijl i krf lilt' I dr -Mr:- i 1 *- 

tippl I'm ccfnk’rTabljff with it " 

CliM Williamson, 

Insyrawr ftrjfnE 



We have steel belted radial 

111--- l".rr!K!. 3rt-*i5<-.n wh-tl 

weVe ,j r :t ejifienencr-d. E wfiufcj 
I nv pirentorie agaan 

Rulh Melcaif, 

LV'V"-: i i i Tu':hti III Kdui_rsnx.:fl, 



' 3 wtxad re.-n...ir:iTKjrsj Fm,‘iii_.na 
irr-r. '.i -inyonf 1 A yi.iing (allow 
that wtrfka for me i-. going in 
pur a i-l on Hi- told me il they 
Jtin'l : a - e he yntiMt In make mu 
1 av ir-r I hem f told him 'okay' ' 
Virgil Guess, 
Cutler 



Friends like ours bring out the best in us. 



Announcing the finest radial tire we've ever built: 

FIRESTONE 721 
STEEL BELTED RADIAL 

5 million test miles now bring you the experienced radial. 






Be glad you're not a tire. 

The life of a Firestone tire is not 
very pleasant a l Fort Stockton, 
Texas We do things in our develop 
merit testing you'll probably never 
do in a lifetime of driving, and we 
urge you never to try 

We drive cars at 90 miles an 
hour day after day until a tire fails. 

We corner on different surfaces, 
as fast and furiously as a driver can. 
plow oars through a road of water, 
overload station wagons with heavy 
sandbags, even purpose// create 
blowouts by running tires over 



At the Firestone Developmental 
Proving Ground at Fort Stockton. 
Texas. Firestone endlessly works at 
improving its steel belted. rad Lab 
And t) is here that the new Firestone 
721 has become what it is The 
experienced radial 



The part of a tire you never 
look at ( we do. 

But development testing isn't 
worth anything unless you use the 
results At Firestone we not only 
torture a tire like our new Steel 
Belted Radial 721. we analyze the 
effects on every part of its anatomy, 
The tread the sidewall, the belts, the 
beads. 

Torture makes for peace of 
mind. 

How can you have more peace 
■: >f mind and lake advantage of what 
wf? learn at Fort Stockton 3 By re- 
membering that the saiety of any 
tire? depends on a lot of i actors— on 
wear, load, inflation and driving 
conditions 

Our peace of mind comes from 
knowing we've done and are con- 
stantly doing our part, torturing tires 
in every important way we can think 
of to make them work hard and long 
and well for you. 



. . . and ask your dealer 
about the new Firestone 
Steel Belted Radial 721" 



Our new 721 steel cord. 
Much stronger and why. 

Before we tell you some of the 
things we do at Fort Stockton, we 
thought you'd like to know at least 
a few of the ways that our Radial 
721 has become our finest steel 
belted radial tire as a resull of torture 
testing 

Our tire gets its name from a 
steel cord we put together a differen I 
way than we ever d:d belore, with 
each cord wound in a seven-strand 
plus - two - strand - plus - one - strand 
method In addition to the w&y it's 
wound, we now use ten strands of 
steel per cord where five were be 
fore The result is a stronger cord 
for tire durability 



Ask a triend about 



julv my 
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Old Timer 
by Schrade 



K’ople imikc givnt kmves. Machines 
can't. F’jich Schrade Old Timer is made 
with over 1 00 hand operations. And cadi 
hand operation iscarefufy inspected For 
a great knife you cai: trust. Schrade 
Cutlery Corp.. Neu-- York 12428 . 



You cant trust a machine 
to make a great knife* 
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AVAIMTI Invents the Saturn Base 



The reason the ' Saturn" Is so revolutionary 
is that It is abaci ulely the only combination 
vertical and horizontal omnl+dlreclional 
antenna. That's right, it needs no rotor I 
You can pick up mobi les {which are vertical) 
or horizontal and vertical beams. 

The “Saturn'', invented after years of re- 
search by Avanti engineers, Is the latest 
development using AVANTi's unique CO- 
INDUCTIVE principle to give you the per- 
formance Of two antennas combined into 
one. 

The 'Saturn 1 ' not only works on both 
polarities, but pounds out signals like an 
air hammer and picks them up like a magnet. 
Both polarities offer high gain figures. 



TOP 




■1, L_=r 

SIDE 



II 



Height 22 
Rndljit r 
WHOM 11 'tn 

— No foi*r 
4 V SOi Swiicmt.LV. Irtcluded! 



Those of you who are worried about sun 
spots and "skip" can relax too. This antenna 
really helps. When the sun spots cause a 
signal shift, you can often change polarity 
Oust like our P.D.L. or Moonraker) and still 
pick up the desired channel with no loss of 
transmission. 

The P.D.L. and Moonraker made dual polarity 
famous as the only antennas to have during 
the last sun spol cycle, and this time around 
any serious C.B.’er will want to have the 
"Saturn. 1 ' 

In fact, having a ''Saturn 1 ' and a “P.D.L" 
or "Moonraker" will put you In the elite 
group of C-B-'ers who "always seem to get 
out better." 



•\\i«\rvV\ 

AVANTI RESEARCH AND DEVELOPMENT, INC., 

340 Stewart Avenue, Addison, IL 60101 

£ Copyright XI I riuhta rvfcvnrtd 



Avanti makes a complete tine of high performance base and mobile 
CB antennas from $ 11.95 to $ 404.00 . Write for free Avanti catalog. 



Ctvalois Of fh* rsrttc)i,s 





LETTERS 

TOTHE EDITOR 



Re-orienting the express 

Jn Murder' of the Orient Express 
(page 71* April h 77l, Hans Fan- 
tel'a observation that the famous 
train did not actually reach the 
Orient mu at make readers wonder 
why the train was so named. To 
the European, Turkey already lies 
in the Orient and what we dis- 
tinguish as Near East or Far East 
was, when the great train began 
service in 1083, simply labeled 
Orient, or East, in contrast to Oc- 
cident, or West. Apart from this, 
the article was a fine obituary, 

RICHARD J, RUNDSLL 
ASST. PROFESSOR OF UEAMAN 
NEW MEXICO STATE UNIVERSITY 
LAS CRUCES, N-M, 

Being, like King Boris of Bulgaria, 
a railroad bull, 1 found your story 
on the Orient Express a delight. 
And being that kind of fan, I’d 
like to point out the following: 
First, double-trucks (British bo- 
gies) were not first seen on the 
Orient Express, but had been in 
use years before. Second, ill ItfSEJ 
few locomotives used hemp pack- 
ing on their pistons, ]f it was used, 
it was an ancient holdover or a 
one-time emergency application. 
Third, the track adhesion men- 
tioned in connection with the 
trucks is solely for locomotives. 
Adhesion is hardly wanted in cars 
that Are pulled. temple njeter 

EVANSTON, ILL, 

Hand-cr ankers go way back 

I read with some interest a tetter 
in your April ‘77 issue (Historic 
Wiper*, page 6 s stating nearly all 
cars in 192S were hand-cranked 
and had magneto ignition. I owned 
a 19-16 Haynes that had h battery, 
starter generator and coil ignition, 
and in 1917 or 'IS a Ford could 
be had with a starter. H was stand- 
ard equipment shortly thereafter, 
It + s true that the "T T| model con- 
tinued with magneto ignition as 
long as it was built, but any hand- 
erankers in 1923 were old-model 
care, H. d. strauchn 

BETHANY, OK LA, 

Don't sand antiques 

Your article on furniture refinish- 
ing i(page 115, Feb. ’77) men- 
tioned sanding in several place*. 
Yes, on unfinished, raw wood furni- 
ture, blit never on previously 
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finished surfaces. Old furniture, 
especially Antiques, has a “patina" 
caused by years of use and the ac- 
tion of light and air on the wood. 
It Lakes years for a piece to ac- 
quire patina, but only ;t few min- 
utes to obliterate it with sand- 
paper, LARKY W, STORM 

LEXINGTON, KY. 

A steam -powered Inspiration 

1 am enclosing u picture of the 
steam tractor that I built from your 
p.ans tpage 94, Feb, '71), The 
only real change I made was to 
mount the id er gears on a separate 
pivoted arm so 1 could disengage 
the running gear while operating 
on compressed air. Also the ry- 




S lea m- powered tractor now a showpiece, 



movable cover was made from 
sheet tin rather than wood. 

The tractor has been shown in 
numerous displays and has always 
been a center of attraction. 

Such articles for a metalworker 
like me. as well as other ^inspira- 
tions/" are what keep an old duck 
like myself (64) in high gear, 

J. W. HENK1CKS 
ATLANTA, CA. 

Pfans for the tractor are $10, 
Send cheek or money order tn Popu- 
lar Mechanics, Box 10H, Radio City 
Station, New York , N. Y. IQQtft- 

Boonie Bug transformed 

When 1 saw plans were available 
for a "go-any where camper" (page 
94, March "741. I immediately sent 
for them. Sixteen months later, 
July J 75* I licensed my version of 
your “Booniq Bug/' 1 call mine a 
Sun Buggy, Modifications included 
leaving the chassis full length (so 
I can stretch out when camping), 
using a split windshield assembly 
(less expensive 3 and an enclosed 
rear engine area to help brave the 
long, cold Pennsylvania winters. 

Maiden voyage was from State 



College, Pa. to New York City on 
my honeymoon. The bug performed 
great and has continued to for ap- 
proximately 7599 miles since then. 
It coat about $1500 to build and I 
have about 1000 hours Ln the proj- 
ect from junkyard to street-legal. 

In my opinion, the project re- 
quires extensive mechanical apti- 
tude, and above average ability in 
electrical systems, fiberglass ing, 
bodywork and patience as well as 
humility. A simple multiweekend 
project, It is not. But Sun Buggy ia 
a good little go-any where camper 
with a thrifty VW engine. And you 
can make it from PM plans If you 




Sun Buggy buid from Bocnle Bug plans. 



have the guts, the time, the tools, 
an obsession, high mechanical apti- 
tude, about $1500 and a good psy- 
chiatrist. DAVID A. PROVAN 

STATE COLLEGE, PA. 

Detailed plans for FM a s “Boonie 
Bug" come with complete instruc- 
tions at Send check or money 

order fn Popular Mechanics, Dept. 
77, Box 10H, Nett: York, N,Y. lOOlS. 

Gasohol mileage confusion 

Many thanks for the fine article 
about our Nebraska Gasohol pro- 
gram (page 46, April ’77) , The 
treatment of a rather complex sub- 
jeet was well handled, I should call 
your attention to one typographical 
error in the article. Those cars 
operating on Gasohol fuel in our 
Two Million Mile Road Test Pro- 
gram have been registering about 
five-percent better gas mileage than 
the control vehicles running on un- 
leaded gasoline and not the five to 
eight miles per gallon stated. 

Since the article was written, a 
grou p o f N ebr a ska bu si n es amen have 
incorporated a firm to build a grain 
alcohol plant in Nebraska. We hope 
that this will be another major step 
forward for our Gasohol program, 
DR, WILLIAM A. SCH ELLER, CHAIRMAN 

DEPT, OF CHEMICAL ENGINEERING 
UNIVERSITY OF NERRASKA-L1NCOLN 
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Foley Shows You How To 
Make Money In This 

PROFITABLE BUSINESS 



~i ffKSrsr- 

'""r3S=:SB 

* > hQ “ B U S'"= SSl5en 



For over 50 years Foley's been helping people 
pus.! like you star! and maintain profitable busi- 
nesses ot their own. Foley's NEW Lawn Mower 
Repair Program shows you everything you'll 
need 1o know No mechanical experience is 
needed Everything is in easy-to-understand. 
non-lechmca! language with many helpful Illus- 
trations, You receive all the material and in- 
formation you need to operate a successful 
business. 



work Working evenings and 
on weekends you can easily 
earn from $12 to Sifi an hour 
Working full time, your money- 
making potential is almost 
limitless! 

Ideal Year ’Round 
Business 

With experience you'll be able 
lo service smalt engines simr- 
lap to Lawn Mowers, such as 
Snow Blowers. Generators. 
Mint-bikes, Go-car(s. Tillers 
and many Snowmobiles, 
Chain Saws. Pain! Sprayers 
and others. All mean extra 
money in your pocket! 



Earn as You Learn 

Soon after receiving the 
material you can begin mak- 
ing big money Withrn a few 
hours you'll be able to pro- 
fessionally tune-up lawn mow- 
er engines. Soon you will 
be able to offer a variety of 
services to your customers 
that will mean more money 
lor you 



Start \n Spare Time 

A lawn mower repair shop is 
ideal for earning extra cash 
in your spare time You decide 
when to work . . . the hours to 



manufacturing co., 

M i|] 71G-7M Foloy Building. 

imJr Minneapolis. MN. 55418 

Please- rush mo more 'rtf or motion about 
Foley '5 NEW Lawn Mower Repair Program, 



Name! 



AiJdrrr&l 



My Phone 



Ask lor Lawn Mower division 









Kvcrv lawn mower in him? / 
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ALL OUTDOORS 




Fastest Atlantic crossing, to break power records held by S.S. United State t 
for steamships and Jim Wynns for outboards. It goal of Miami's Dob Magoon in a 
36-fool Cigarelte. His four 200-fop Mercury motors may preview 197&1 fop-line Merc*. 



RV-CB 

Citizens bend is fine for the high- 
way, hut it’s even better for mobile 
outdoors men getting away from it 
all. An emergency in the boondocks 
with no one around: can be a lot 
more serious than alongside a road 
where help may come any time. 

Unfortunately a lot of recrea- 
tional vehicles — and that includes 
motorcycles, bikes, boat a, golf carta 
and snowmobiles a a well as motor 
homes— don't come supplied with 
metal roofs. For efficient operation, 
a CB antenna usually needs a 
Aground plane'" to help bounce out 
a signal. Most antennas for mobile 
use count on the metal top of your 
car to provide that ground plane. 

Tile answer is a special new an^ 
ten mi type that doesn't need a metal 
trampoline to bounce out the sig- 
nal.. Dealers handling units from 
Antenna Specialists of Cleveland 
can get you a brochure describing 
models especially designed for RVs 
For boats, motor cycles. snowmobiles 
and fiberglass-topped RVa, there is 
a four-foot Antenna Specialists M- 
306 model that needs no ground 
plane, while for bicycles the same 
company makes a six-foot wand 
with a safety pennant at the top 
numbered M-30T — good numbers to 
use with the other "good numbers/' 

On -the- go aids 

Richard Dunlop, who did our fine 
study of backpacks (page 110, 
March '76), has just authored Rond 
McNally Backpacking <£ Outdoor 
Guide t $5,95 at bookstores and 
camp-gear suppliers. There are few 
better nr more pleasant ways to 
conserve our dwindling and expen- 
sive supplies of fossil-fuel energy 
than to use muscle power, and Dun- 
lop telly how and where to do it. 

Going far beyond the basics of 
which pack to pick and how to pack 
it, Dunlop provides chapters cover- 
ing camping, trail riding, hiking, 
orienteering, bike travel, rock 
hounding, canoeing and rafting, 
boat camping, MfHjrt diving, con- 
servation iind wildlife. Mure than 
half the bonk details where these 
activities can be found in the 
United States and Canada. With or 
without a pack, it makes an excel- 
lent action guide for outdoors mrn. 

Also from Rm Id McNally for 
campers going farther a lie! n I are a 
newly revised Eutuiicnu Canty* 
ft run n (In a nd T t a il ir f p rr < is gull le. 



$6.95, and a $3.95 Road /Ufa* of 
Europe. It’s no secret that camper a 
can do the Grand Tour abroad on a 
very modest budget. A good esti- 
mate can be made of how much 
you'll need to spend by studying 
these guides in advance, They can 
be ordered by mail from the Rand 
McNally Map Store, 39 South La- 
Salle St., Chicago, 111. 60603. 

For bargains nearer home, Pilot 
Books, 317 Fifth Ave,, New* York, 
N.Y. 10016, mails postpaid for S2.60 
a 1977 National Directory of Free 
Tourist Attraction #, hating over 
700 free historical sites* restored 
villages, ships, museums, gardens, 
parka, zoos and other points* of in- 
terest, For overnighting without 
overpaying, there is its $2.95 A r a- 
ftowaJ Directory of Budget Motels, 

New needs 

Why doesn't some manufacturer 
make a hybrid screen house that 
can turn into a tent, or a tent with 
roll- up sides and roll-down screen- 
ing? Touring campgrounds recent- 
ly, I've seen any number of screen 
houses set up as add-on rooms for 
motor homes and travel trailers or 
as dining and partying accommoda- 
tions for tenters. They're fine for 
keeping the bugs out, but when a 
slanting sun or rain squall angles 
in, it’s necessary to rig up some 
kind of inner wall to keep out the 
intrusion. I’ve seen sheets clothes- 
pinned up, newspapers rigged, 
pieces of cardboard positioned. In- 
genious campers can always come 
up with some makeshift answer, 
but a manufacturer ought to tackle 



the problem as well. Even one extra 
canvas wall that could be hung 
along the up-sun or upwind side 
would help. 

Life preservers need more color 

While I was test ing boats and 
motors at Mercury Marine’s impres- 
sive MerCabo engineering center in 
Florida, director Gene Wagner 
pointed with pride to the America's 
Cup life preservers his test drivers 
wear for hours during exhaustive 
saltwater endurance runs on equip- 
ment. The vests, bottom vented and 
hinged, prove particularly com- 
fortable for extended wear, and 
have roomy front pockets for gear. 

But the vests are made, Wagner 
noted, in a fashionable blue denim 
color that would make a driver 
blend in with the water immediately 
if he were Ripped overboard. Why 
isn't this ideal life jacket design 
made in a bright high-visibility in- 
ternational orange color, Wagner 
wanted to know, Good question. 
America’s Cup suggests wearing 
its racing models* of the same design 
— a racing stripe on international 
orange — but no pockets, * * * 
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ew Sinclair Cambridge Programmable. 
An astonishing $29.95! 



pocket calculator* graw up 

A couple of years ago, calculators took a 
>rward. Programmability transformed the 
lid ei rule calculator into an advanced 
iiiic machine 

Sadly, it also transformed a cheap tittle 
la (mg aid into a piece of capital 
:ment. 

Now the afhnew $incla ir Cambridge 
ammable puts programmability where it 
gs: in t hepatm o fyour hand, fori&$$ 

>30, 

eaturet of the Sinclair Cambridge 
ram triable 

The Cambridge Programmable is 
nely pocke table. A mere 4 x 2^, it 
is abou t 2oz. 

Vet there is absol utely no compromise in 
ickage of functions it offers. 

Because the Cambridge Programmable 
h a scientific calculator with memory 
raic logic and brackets (which means you 
a calculation exactly as you write it), and 
grammabie cafcLrfator which offers 
e, flexible through-the -keyboard program 
and operation , 

The Cambridge Programmable has a 
ep program memory, and features 
itional and unconditional branch 
ictions (go to and go it negative}. 

There is also a step facility, which allows 
j step through the prog ram to check that 
been entered correctly- If the re is any 
amming error, the learn key allows you- io 
■ct single steps without destroy mg any of 
smainder of the program. 

To achieve this, each program keystroke 
n identifying code, or 'check symbol' 
symbols for the digit keys are the digits 
selves, while the symbols for the operator 
are letters printed beside the keys.) 

The check symbol for E3, for exa m pie, is F. 
as you step through the program, the 
ay shows 

check *ymbd *tsp number 



F.QOOQ 9 E 
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if means that U is programmed as step 26 
If step 26 should have been 0, all you have to 
do is press 

learn 



the correct step 



puts machine Into 
'(Min' mode, 



It's as simple as that] 

Utt the 294-prugram library to tailor the 
machine to your own speciality 

Like atull-siie computer -and unMe far 
more expensive specialist calculators -the 
Sinclair Cambridge Programmable can be 
programmed to handle calculations concerned 
with any speciality. 

it can even be given to an operator who 
doesn't und erstan d the prog ram ! 

To save you time, and to help inexperi- 
enced programmers, Sinclair have produced a 
library of 294 p rograms ready to be entered 
straight into the calculator. 

Using these standard programs, the 
Cambridge Programmable solves problems 
from quadratic equations (where the program 
gives both real and imaginary roots) to twin-T 
filter design, and from linear regression to bond 
yields. 

(The calculator is supplied with 12 
sample programs, and full instructions for 
entering your own program. The four books in 
the program library are available at $4 each, or 
S 1 0 for the complete set.) 

A home computer- great education, and 
great fun! 

The Programmable is a true computer in 
miniature. 

An hou r or two spe nt with it gives more 
insight than any plodding text book into the way 
computers work. 

Great for children - and children find it 
easy to understand. What's more, the library 
shows you how tq have fun with your computer. 
There’s a 'matchstick' game (where you can win) 
and a real lunar landing program to run. {Right 
decisions - softlandLng. wrong decisions - 
disaster!) 



The approach is so simple, and so 
immediate, that writing your own programs 
becomes an absorbing addiction, {New 
programs written by owners reach us all the time 
- send us yours, and we r H publish them ) 

Why th# Cambridge Program mabl# 
costs to little 

The Sinclair Cambridge Programmable 
uses the Sinclair talent for miniaturisation to the 
ful I - as you'd ex peel from the company that 
pioneered the truly pocketable pocket 
calculator, and recently introduced the world's 
first pockelTV. 

Chipand circuitry design are unique to 
Sinclair, and the Cambridge Programmable is 
assembled by Sinclair's own staff at their 
headquarters plant 

The results is a pocket programmable 
calculator of advanced design, sold by the 
manufacturer with fhe manufacturers own 
1-year comprehensive guarantee, at a price 
unmatched by any comparable calculator 

10-day no-obligation offer 

There's a lot more to this remarkable 
calculator than a brief written descriptio n can 
cover 

You need to see itand handle it., . to 
program it yourself in a few seconds to save 
you hours . . . to check its performance against 
tables and graphs ... to test the full range of 
programs available. 

So we re offering a tCHday trial Send your 
checker money order with the order form 
below, and you'll receive a calculator direct 
Use it for todays, and if you don't feel it's the 
finest $29 95 you've ever invested, send rl back. 
We’ll refund your money without question. 

There’s nothing to lose, and so much 
calculating power to gain. 

Post your order today. 

irndair - 

Sinclair Radionics lnc„ Galleria, 

T 1 5 E*»t 5?th Street, New York, N .V. 10022 USA, 
Tel: (212) 3SSSOOS- 



Tg : Sinclair H*di04llet Inc., Galleria, 11 1 Ef it S7Ul Si ra* I , Nnw Talk, M.Y. 1 M22 , USA. 



smU me_ 



Jqtyh Sinclair Cambridge 



Pra-sramrnabiafsl af S£9 95 path, ineluidifig 
lull in^im ulions, and sample program s S_ 



(glT) AC line adaptors) 9t$4 95 4_ 



(cthyi PlrOgr am Library BOflk 1 at $4 S 
Ci imril/PlninciySLititUci 

(perrenfiage, mel=ic iySflem, 
mr_;mqf y. g^rrti Imarice, 

mcirlgagiS^. slalislics) 

fqty) Program Lidf ary Book 2 al Sr £ 
Mathe mallei falgebr a, calciArs. 
oeomdlry. Ei*90f>crTiLdry. rHJmlJt* 
ineory. (i ftnsi.pixJftfVijl I ijncirtJitE,: 



Enclosed is checkj'M-O payola Ip Sindair Radromca Inc 



Name 



Address 



Cily 



Iqlyl Program UPrary Iwk 3 j] 

Pnriluind Engineering 

Igsironomy, slgl ."ind dynamos. 
i8lal«Wvc mechflnirg, properties dl 
matter, 'lu»ds, slruttureS. 

IhErfrodyria-TiiCS) 

mvlProciraiTi Library #wjh* a! S* S 

El*Cf ffrtiic* (netwof ks, cna.'i g, 
liners etectrtxJynamrc.3 latfstion 
and propagalxifO 

JIEBJKSSSBf*’ i 

iaieilax^VraHKlen(B) ? 

Poslflffidpaefcinfl 

TeUM 4 



Slum 



l£_ 



I PLEASE PRINT! 



I uri(l*rs;Lim1 Ihsil ygy will re-fti nd pgrctoium pr h-« in lull ir 
■ relumcalculalorfsl and accessaries m saleable cond-rbon 
wdhin 1C days of receipt 



StgnalL 




PM WORKBENCH 

RM EXAMINES PRODUCTS AND SERVICES 



Fireworks safely 

A timely reminder from the Na- 
tional Fire Protection Aa$n.„ re- 
ceived juat a,"! PM was going to 
press, notes that many — but not all 
— -states have adopted the NFPA's 
Model State Fireworks Law, The 
law permits fireworks only in out- 
door public displays put on by 
pyrotechnic specialists, 

The word from NFPA's presi- 
dent, Charles Morgan, Is that im- 
pairment or loss of eyesight, deaf- 
ness and loss of fingers lead the 
list of major injuries caused by fire- 
works, Best advice is to warn 
youngsters repeatedly ncrer to pick 
lip a firecracker — and never to ac- 
cept one that is offered. They should 
also be cautioned against sparklers. 
Because these can reach tempera- 
tures near 2000 F,, they account 

for almost 600 accidents i including 
blindness) each Fourth of July. 

Make your Fourth a safe one. 

House framing leaching aid 

As a woodworking teacher, l can 
vouch for the fact that it is difficult 
to teach house framing in a class- 
room. Teaching aids, offered by 
Identical Construction Co., 1)002 





up n K, Vs and brads. By 

simply retracting its sleeve with 
thumb and forefinger, the exposed 
magnetized tip can be touched to 
a brad head. When the sleeve ts 
released, the brad is ready for 
driving. The total tool also counter- 
sinks nails (.see bottom photo, 
above). At hardware stores. $5. 
Hyde Manufacturing Co.. 54 East- 
ford Rd., Southbridge. Mass. 01550, 

News about this and that 

Since conservation of energy has 
as much bearing on home cooling 
as home heating, it makes sense to 
give attention to nircondit inner 
maintenance this season. To stretch 
your energy dollars, a strong, steady 
flow of air is a must for an aireon- 



B attar bit sharpening 

The latest twist-bit sharpener from 
Black & Decker fits most % and 
-'.s-in. portable drills with speeds 
up to 3000 rpm. Not for Vi -in, 
drills, it accepts 11 bit sizes — % , 




Tape Pag indicated hll poaHlorv: it's 
rotated ISO* Id sharpen second edge. 




A-frame and two-bedroom home hits. 

Rosanna, Garden Grove, Calif, 
92641, change that picture. Authen- 
tic scale models help you learn, 
teach or read floor plans, out lum- 
ber to length, figure hip-rafter cuts 
and more. Considering all that's 
offered, the value is good: $35 for 
a room-addition kit; $49,50 for an 
A-frame, and $40.50 for a ranch. 

Better brad pushing 

Moat visitors to my workshop have 
never seen - — or used — a hrad pusher 
until they discovered mine. Thus 
I think if a time to flag PM readers 
to a remarkable., inexpensive tool. 
The pusher makes it easy to pick 



di tioner to cool efficiently. Take 
time to check all the filters clean- 
ing those that you can, replacing 
those that you can’t. If a filter 
needs replacing, try to buy a wash- 
able. aluminum-mesh type at. a 
hardware or department store. 

Two Interesting books crossed 
my desk recently. Build it Better 
YonyeeJf, Rodale Press, Emmaus, 
Ta. <$17), is a collection of how- 
to projects aimed, primarily, at 
rural readers. A softcover book, 
Firesafety in the Home, from the 
National Fire Protection Assn.. 
470 Atlantic Ave,, Boston, Mass. 
02210, tells the complete story of 
home fires and why and how they 
happen. Order SP P-40, $6,95 ppd. 



and in. The tool quickly sharpens 
carbon and high-speed twist bits, 
but is not designed for carbide- 
tipped bits. To use the sharpener, 
simply insert a bit in the proper 
hole until the cutting edge is seated, 
then turn on the drill a few sec- 
onds. Repeat for the second cutting 
edge. Mode) 79-800 sharpener with 
stand (shown) is $15 at hard- 
ware and department stores, — 
Harry Wicks t Ho me and Shop 
Editor 



if you've come across a new pro due r with 
so me special fearcres,. ter us- know aifouf 
it. Write to PM Workbench, Popular Mechan- 
ics. 224 West 57ih Sr., New York, N.Y. 10019. 
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SURE YOU WANT TO KEEP YOUR CAR 

LONGER. 

BUT DO YOU KNOW HOWTO? 



Its a lot easier than you 
think to help make your car 
last. For instance, make sure 
it’s kept well tuned. Have 
maintenance check-ups 
performed when your ownei s 
manual tells you to. 

And be very careful about 
the motor oil and filters you 
use. Because they both protect 
your car’s engine. 

So make sure you use 
quality motor oil and filters. 

Like Quaker State. 

People have been using and 
trusting Quaker State Motor 
Oil for over 60 years. And for 
very good reasons. 

It’s formulated and blended 
by lubrication specialists, 
dedicated to producing quality 



automotive oils for your car. 
And before it leaves our 
refineries, it has to pass 
Quaker State’s strict quality 
control standards. 

So by the time Quaker State 
reaches your car, you know it’s 
going to do a great job. 

Use it regularly and you’ll 
help avoid expensive 
engine repairs. 

And help keep your car 
from growing old before its time. 

The fact is, more people 
buy Quaker State than any 
other motor oil in America. So 
look for Quaker State Motor 
Oil and Filters wherever they 
care about cars. 

Because we’d like you to 
keep your car longer, too. 
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The 

between 

tune-ups 




tune-up. 



Rough idling? Bucking or stalling? And your last tune-up wasn’t that 
Fong ago? Well,. Gumout Carburetor Cleaner is the answer to these problems 
when they are caused by a dirty carburetor. 

Gumout in your gas tank at least four times a year and Gumout Spray 
on your carburetor linkage can help keep your car running smoothly 
between check ups. 

Between tune-ups havo a Gumout lune-up. 

Helps make your car a smooth performer.'* 

Ptnnzgil Company Gumtnii O.viHo-n, Clfiv* *nd.Q*k> *H1M 



New labia Tap Invention Puts You In.. . 

PROFITABLE RUBBER 
STAMP BUSINESS 
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GARAGE DDOfl OPENERS 



* Buy Factory Direct and Save 

• Thousand* In Use * Free Brochure 

* Lasy Homeowner Instwflatiari 

• Imnwdine Suprnent 1 >v UPS or PP 
HELPWJE Equipmeet Co Dapt. PM* BartKJa, mi dsioi 



GUARANTEED RITTER 
PERFORMANCE A FUEL ECONOMY 
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HINTS 

FROM READERS 



Lathe diameter gauge 




This handy lathe tool was cut from 
an old saw blade using a steel- 
cutting blade. The cutouts were 
made with n Dremel 409 cutting 
wheel. — /*.//. / J n/jnfr 

Binder rings hold tools 




Screw the metal ring binder from 
an old notebook to the shop walk 
The rings can hold o complete set 
of ignition wrenches or other 
.small tools. — K(n Patterson 



Stocking collects lint 




To stop lint piles at a dryer vent 
discharge, attach a bottomless can 
and old stocking to the wall cap 
ns show m — Bad Hawkim 
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LOOK AT ALL YOU GET! 


1 ,&62" nuts, belts, screws, and other fasteners * Heavy-duty, all-steel 
cabinet. 1 2 W. x 5V? 0 x 9 H * 25 pre-printed 1 & labels * 51 individual 
compartments • 25 high-impact plastic bins, 2 W. x 5VV0 t 1 y? H 
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Just about every nut, bolt, screw, washer, and 
cotter pin you’ll ever need -nearly 2,000 pieces- all in 

one, organized steel cabinet. 



Now . . v*u r own. hiifwWp rtip. ^ ft*#*. w 

0«irtl 

1.W IniiFrtn mil - all hn)l>Ou*li[v. line ptataO 
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Now yau can have just the right nut. bolt screw, 
washer, or cotter pin at your fingertips . .whatever 
the job! And tor an almost unbelievable low price!! 

With the NUT & 0DU SHOP - a complete si;e 
range ol rust about every kind of hardware you'll 
ever need All organized m one all-steel, 25 tray. 51- 
bin cabinet Perfect lor auto -repair. Home pfujecti 
and bobbies. Office maintenance. And industrial 
shop use. Great as a gift, loot 

Ho more time-consuming trips to the hardware 
More, Ho more less-thin-protasioml looking repair 
jobs. No more searching through old coffee cans of 
lasteners 



OUR CUSTOMERS 
ARE AMAZED AT THE VALUE! 

"I OOn't see how you mahe j profit al such | 
lew rosr I luund rt much mwe IhpiiJ e/jm-clud 11 " 
M.O, Durtfnt, Rookville.Marvii'Kl 
"An excellent buy Al rat ail once;, would hjvt 
cost fll uttie . . , usually i minimum of 3r 

lo 5c a piece 1 " 

Q.L- Sififir, EnfiD'Id.CoontocticUE 
"Quality it excelled! Great lm do n your 
lelfen . . . and conyenlenl!" 

G.R, D>frn«daUi SunnYvale-C/iNForm* 
Yve priced 1he;c ifeim iepoutr it would 
iMrf cost lor more lor th«-n I at a hit-Swart 

J,D. Rdkh-II, CicArO.HIinoii 



Order today! Send check, money order, or company 
purchase order ifor fust 524 ,95 tplusfcJJ)0 shipping 
and handling) II you're not completely satisfied -if 
you're not truly amazed at all you get - return it 
within 30 days tpr a full refund. No questions asked! 
And keep the FREE 12 50-value wall Chart lor yaur 
trouble! 

-24 HOUR SERVICE - 

CREDIT CARD BUYERS 

Cell flur ?4 -nour tofl-frM 
number for lmmid||t« t*rukt 
$00-325 6400 (in Missouri, 
evil BOO. 342-6600) 
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THERE IS NO OTHER TELESCOPE LIKE IT! 



EDMUND ASTROSCAN ® 2001 
4 Vi", f/4 .4 NEWTONIAN 
WIDE FIELD REFLECTOR 



Clear, bright, spectacular wide angte view s of 
stars, moon, comets easy to use portable! 
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THE KONICA AUTOMATIC COMPACTS. 
SMALL WONDERS. 









Kdi lico compact . dvc? you 35 mm 
tiu 1 1 it v wi I h rnivEanl load e.v .'■ T hey 
. hi 1 orna t i cal ly -.cl I tic : • or r pi t c* po . . ire 
Vqu ran cbopsc lunlS-m pop-up elr-T 
Ironic Hash or synchro-flash rriodsh 
rticre'^. d compact rrjnRC 



lindcr . truer a t>ntl ,in economical, i.v.t 
/one rcc.i j- . ii'k : modal loo. 

And w th all Konu -t Automat k Com |.>ai f 

"Tt r.i tens riioni- !■-, we I h 1 he priced 

At your Kfinit a dealer. 
Of write k>r Full details: 
Korncn Camera, 

Dept '04 i fa tfiiir 

Wood' utr. 

N.V, 11377 



HINTS 

FROM READERS 



Hacksaw cuts curves 




A standard hacksaw Wade can cut 
curves if you reduce the blade 
width on a bench grinder. Also 
reduce blade tension by adjusting 
the blade fastener, — -Ken Wefh 




Ladder top holds toote 



Corrugated cardboard attached to 
the top nf a step! adder with rub- 
ber bands keeps tools froni rolling 
off , — K t ?j Pat tv man 

Rope shortening device 




Make a simple device for shorten- 
ing or lengthening clothesline or 
other rope. Drill three hoks as 
shown in a block of wood ; smooth 
the Alexander Meant 
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POPULAR ME CHAM ICS 





Button up your share of the booming profits in badges. . 






Mill: 



Be financially independent in a business you 
can take with you! NQW! BADGE . A . MINIT 

YOU PROFIT TWO WAYS: • BREAKS THE PRICE BARRIER!! 

While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd, an- 
nounces another breakthrough In badge-making technology. New you can 
make the same high quality, colorful, plastic -protected, metal pin-back 
badges for meetings, eoriwentkjns, corporate promotions, I.D. or just for Fun 
for LESS than erer before! Get into the highly profitable badge-making busi- 
ness in your spare time . As the name implies, it is so easy and Fast to make 
b&aotifgl buttons* pendants, photo purse minors, key chains and award 
rosettes even a child ea n do it! The system is portable and can go with you 
wherever you want;: banks, motels, retail stores, photo Studios, malls, flea 
markets or even to the beach. Virtually every club, organization, business and 
corporation are potential customers of either a complete BADGE-A-MINIT 
System or badges that you make and supply. You profit either way. 



TAKE ORDERS FDR BADGES LIKE THESE: 





m 

Figure your typical profits with this example: Your first order for 250 one 
color badges (with us supplying the printing) win cost you $45-90 plus a $5,00 
art charge. If you se II the badges tor $ . 50 each, your gross profit will be 
$125.00! Your net profit on materials would be $72.50, That's more than 
three times the cost of the SADGE-A-MINIT System* And that's only your 
first order. Buttons are in demand and you tan supply them quickly and 
competitively, 

BE A BADGE-A-MINIT DISTRIBUTOR: 




$ V'jr , 

Complete 
System 




$ 10.95 







If s easy to be a BADGE-A-MINIT distributor and make 
handsome profits taking orders for either the $19.95 
model shown or the more expensive profess ional models 
(details sent on request). All it takes to become a BA-DGE- 
A-MINIT distributor is the purchase of ten or more com- 
plete systems. You receive a 30% discount when you buy 
ten dr more units. Thus* you gel ten units for $139.70 and 
make $59.30 when you sell the 10 units at regular price. 



SYSTEM CONTAINS: * Steel end Fiberglass reinforced Lexan 
Plastic Hand Die Press ■ High Impact, Color-Coded Di * Sat* 
One Dozen Badge Shells, Pin -Back Parte * One Dozen Per- 
forated Message Discs • One Dozen Plastic - Protective Cir- 
cular Discs * Fully illustrated Operating Instructions * Color- 
ful 8AGGE A MINIT Accessories, Literature and Pricing 



THOUSANDS OF SATISFIED CUSTOMERS Here's wh 3 |; one 
BADGE A MINI! money maker h,.i!*(o sjy about the entiling now 
business venture that’s operated at. home with the BADGE A 
MINiT: "Ifsacash on the bfirrei-i^dd business &nd I've discov- 
ered that a person doesn't have to be a sales genius to earn good 
money at it, it's ncfissh-in-the-pan gimmick, | lind the market 
constantly expanding and I 1 love i|f“ M Baker, New Jersey 



NO OBLIGATION TO BUY, 
NO SALESMAN 
WILL CALL! 



ACT NOW, GET 
FREE FACTS 
AND SAMPLE 
BUTTON 



SEND NOW FOR FREE 
SAMPLE BUTTON WITH 
FULL SELLING DETAILS! 

You risk nothing and will be under 
no obligation to buy. Act Now! 



BADGE-A-MINIT, Ltd., Dept. PM-77, 

Bm BIS. Civic Industrial Park, La Salle, 111.61301 

□ Yes, send FREE sample button arid fully illustrated details. 

□ Send me Distributor' Information on taking orders- fur 
BADGE-A-MINIT in my area. 

□ I'M CONVINCED] Send me the complete BADGE-A- 
MI NIT System. I've enclosed my check or money order for 
$19,95 plus $1 . 75 oh ipprru. 

□ Send me the BADGE-A-MINIT System and use my 
charge card checked below. 

VISA ( Ba nk America rd) . 

Diners Club 

Credit Card A 

Inter Bank # 

NAME 

ADDRESS 

CITY STATE .ZIP 



Master Charge 
. American Express 
Exp, Date . 



STATE . 

SIGMATUR E 

UNCONDITIONAL MONEY BACK GUARANTEE 



3G 



JULY 1977 
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HINTS 

FOvA R&MDERS 



Chalk cleans file 




To clean writ from a file, rub hard 
chalk parallel to l he cutting teeth. 

— Ken Patters up 



Wire prevents spring sag 




To prevent overhead garage door 
springs from Ragging, run heavy 
wire through them, drill anchor 
holes and attach the wire aa 
shnw^n.— S. dark 



Disposable paintbrush 




Make ci disposable paintbrush for 
small jobs. Staple scrap foam to 
cardboard,— /f,#. Br eh ford 




This full-color 16- page booklet will 
bring you helpful how-to Ideas, on wood 
finishing. These great products will 
give that professional look to your 
wood linishiog project. 

ZAR/Beverlee Satin Slam GoOt- 
proof stains you wipe on with a cloth: 
no lap marks or streaks. 

ZAH Clear Finish. Polyurethane pro- 
tection against water, alcohol or house- 
hold stains. 

For Finishing 
Touch Booklet send 
25$ to cover post- 
age and handling. 





Uniled GilMTOle Laboratories 

tap! Ll 

Scranton. PA 1B501 



ELCO-8) 

SPARK PLUG CLEANER 

Clean plugs mein FUE L ECONOMY 



ONLY 




CLEANS one to eight spark 
plugs in less than t minute 



A new Heavy Duly Spark Plug 
Cleaner which cleans up to eight 
plugs simultaneously, improves 
plug performance, emends plug 
Hie, add* FuqI Economy, and re- ( 
duces air pollution. A necessary 
add it io n to y o u r t u ne u p equip merit, 

HIGH TORQUE, 12 VOLT DC MOTOR 
PLUS RUGGED CONST RUCTION TO 
PROVIDE COMMERCIAL QUALITY 
FOR THE DO IT YOURSELF ME- 
CHANIC, 

SATISFACTION GUARANTEED OR 
MONEY REFUNDED, Send chuck; 
money order for 519,95 plus $1-50 tor 
postage and handling. (Illinois resi- 
dents add $% tax) 

ELCO INTERNATIONAL LIMITED 

me Wtrrtn Aw„ a*|in»t>Qd. Ht. «0i(H j 
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POPULAR MECHANICS 






Aircommand CB 



Brings out the"Bogart” 




Around the office Harold Eamshaw 
may have the personality of a paper 
cup. But when he hits the road with 
Superscope's Aircommand CB-640, 
he's ready for anything. 
Maybe it's knowing that Aircommand's got 40 chan- 
nels with the cleanest, clearest reception on the 
road today And Aircommand's exclusive scanner 
that “beeps” when there’s a call on emergency 
Channel 9, And LED (lighl-e mi fling 
diode) displays for both signal strength 
a nd di gital chan nel nu mbers — easi er to 
read, night or day. And delta fine tuning 
control to compensate for off-channel 
signals. And phase4ocked-loop to main- 
tain ultra-stable performance under a 
wide variety of operating conditions. And 
automatic gain control to boost weak 
signals, tone down overly strong ones for 
uniform reception. And automatic noise 
limiting and noise blanking controls to 
suppress harsh interference. And knowing 
that Aircommand CB is brought to you by 
the makers of Marantz stereo systems— 

the world s finest. 
Whatever It is r and there's a lot more* with 
Superscope’s Aircommand CB-640 you feel 
like you 1 re really somebody— sweetheart. 
Aircommand offers 3 exciting 40 channel 
CB models. See the complete line at 
your Superscope Aircommand dealer. 



//command 
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SCIENCE WORLDWIDE 



Deep-sea 'bone death" 

Deep-sea diver* are subject to many 
hazards including the bends, high- 
pressure disorders involving vom- 
iting, brain dysfunction and some- 
thing called osteonecrosis, or bone 
death. The last is caused by clump- 
ing of blood components when pres- 
sure bubbles form in the blood- 
stream, These block circulation in 
bone tissue, which dies, often crip- 
pling the victim. 

Recently, 24 Canadian divers 
from Toronto's Seneca College made 
simulated dives in the Duke Uni- 
versity Medical Center hyperbaric 
chamber to test two drugs aspirin 
and dipyridamole. Duke’s Dr, Peter 
Bennett hopes they'll prevent clog- 
ging, Ef 9o, divers may be saved 
bone death. The w r ork also may help 
find a preventive for coronary 
thrombosis — a cause of heart at- 
tacks. 

Ultra-mini computer brain 

Less than one- tenth the size of it 
postage stamp, a new mini-computer 



processor brain fits easily between 
a pair of wire office staples ( above, 
right) « The subminiature unit was 
developed by Bell Laboratories for 
a wide range of uses in switching 
systems. 

The unit can also serve in elec- 
tronic sensing — such as counting 
coin deposits in slot machines. 
Called MAC-8, the device does the 
job of two circuit boards like those 
at left, above. It responds to 400 
different electronic instructions 



faster than 100,000 per second. Its 
7000-plus transistors were fabricat- 
ed on a single chip of silicon, 
through a combination of circuit 
tricks that allowed scientists to 
pack all components on the chip’s 
surface, but use only a tenth of a 
watt of power. 

Fleas* lice and security 

Rat studies prove that in crowded 
conditions, rats kill other rats for 
no reason. But rats don't crowd up 
by choice. So now John Hoogland, 
a graduate student at the Universi- 
ty of Michigan, is studying prairie 
dogs, who love to live bunched up 
despite fighting for mates and pro- 
liferation of lice and fleas. 

What's in it for them? It's not 
group hunting, Iloogland found; 
they're vegetarians. It's not sparse 
habitat, Almost any diggable soil ia 
prairie dog habitat. Protection 
from enemies? Hoogland tugged a 
stuffed badger cm a line through 
prairie dog town, Squeals went up 



ished. So, reasons Iloogland, colony 
living is security from predators. 
For prairie dogs, that is. 

Eject! on -seal spinner 

When the first production model of 
the B-l bomber takes off, each mem- 
ber of the four-man crew will be 
sitting on hia own individual ejec- 
tion seat, designed to catapult Mm 
clear of the huge aircraft, then 
stabilize the seat in space with 
vernier rocket motors until the para- 



chute deploys. To make sure the 
ay stem works* engineers at the Air 
Force Systems Command Arnold 
Engineering Center in Tennessee 
rigged one seat on a rotating arm in 




Sell-rlghllng ejection seat under test. 



the center's transonic wind tunnel 
where a dummy “crewman" waa 
hit with simulated catapult and 
rocket thrusts. 

Painless metric 

With the metric system creeping 
up, what's really needed is a whole 
new outlook. Forget there ever iot ts 
an “inch" or a “quart." Beauty of 
metrics is that everyone else u sea 
it r too. So why try to compare it 
with old standards? Learn how long 
a centimeter looks and how much a 
liter holds. But if you must com- 
pare miles with kilometers, there's 
a book called Metric in a N utxhelt, 
which has all the rules of thumb 
and everything you'll ever want to 
know about conversion tricks. It's 
£5.45 postpaid from Poly metric, Box 
847, Tarzana, Calif, 91356. * * * 
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POPULAR MECHANICS 






We can help 
you save money 
the next time 
you buy spark 
plugs. 

For a limited 
time, AC-Delco 
has made it possible 
for you to get one 
free AC Spark Plug 
when you buy seven 
— at participating 
AC-Delco outlets 
displaying this 

"Buy seven, get one FREE" sign. 

If you need a tune-up, AC-Delco 
can help you save twice , . . once 
when you buy AC Spark Plugs, and again 
when you drive, 

Look for this AC Spark Plug 
"Dollar Sign" wherever you go for parts 
or service. 

While supply lasts. Void where prohibited. 



Detoo 



AC-DELCO DIVISION OF GENERAL MOTORS CORPORATION 



The AC Spam Fluff 

Dollar Ston. 













Warning The Surgeon General Has Determined 
That Cigareite Smoking Is Dangerous to Your H'eafih. 









Real 

Taste your first low tar cigarette 
with nothing artificial added. 
Feel the Real taste difference. 

- V - * - . 

Your cigarette enhances its flavor 
artificially. All major brands do. 

New Rea! does not* It doesn’t need to. 

We've discovered the way to keep 
natural taste in* artificial out* 

All the taste and flavor in Real is natural. 



HUE A, MENTHOL 9 mg. “iaCO.8 mg. iwcohne avpei cigarette by FTC method; 



Of course Real's menthol is fresh < 
natural. Not synthetic. 

You get a rich, satisfying smoke. 

Taste you can feel. Full, natural taste j 
So taste your first low tar natural 
cigarette. Taste Real... smoke natural 






THEY RE A GOOD 

I : J BETTER. 



Kawasaki 

We know why you ride. 



THE 1977 KZ400 SERIES. 
THREE OFTHE BEST VALUES 
IN MOTORCYCLING. 

Kawasaki motorcycles have always 
given you more for your money. And now, with 
the medium weight KZ40G series, you have 
three more ways to go. 

The KZ40O Special does everything 
efficiently and economically, its powered by the 
same four-stroke engine as the others, tuned for 
maximum gas mileage. A kickstarter and drum 
brakes keep it simple. And easily affordable.* 
The KZ40O Standard is a happy medi- 
um between luxury and frugality, with a four- 
stroke overhead cam vertical-twin that gets any 
job done, its unique crankshaft balancing sys- 
tem helps smooth this 36 hp powerplant for 
maximum comfort. Disc brake and electric star- 
ter see to safety and convenience. And chrome 
exhausts add that touch of flash. 

The KZ400 Deluxe is the showboat. 
Complete with fairing, windshield, locking sad- 
dlebags and luggage rack like no other bike in 
its class. Custom fitted, painted and trimmed for 
pure pleasure. But it's not all show. An electric 
starter gets you off to fast starts. And a front disc 
brake assured quick, safe stops. 

See the KZ400 series, at your 
Kawasaki dealer today. 



KZ400 Special 



Prices start at 



s 9%: 















KZ40G Standard 






KZ40G Deluxe 









•MitinjIacluW* luggtfsUK) llsl pncn 19JT KZ*0QS. eluding pr«f>, feltla . alma and local l4R«fi, pn'ln-p<ihrifl Kawasaki rteplarv 
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Update on alternate engines 

At Least half the mail this pane re- 
ceives from readers asks the same 
* question i ‘"What's Detroit doing to 
come up with a new engine or an 
alternate to the gas engine?” Here 1 ? 
a rundown on three projects ; 

Alternate engine No. 1 

Ford reveals it has built almost h 
hundred copies of its dual displace- 
ment engine and is testing the DD 
in vans and trucks. The company 
hasn't put any numbers on fuel 
savings achieved with the engine, 
hut sources involved in the project 
say the results surpass anything 
t Ford anticipated. 

According to one report, a DD in- 
stalled in a full-size car has im- 
proved fuel economy 30 to 10 per- 
cent over mileage attained with a 
conventional engine. Ford expect? 
to use the DD in some *78 model 
trucks, maybe in cars later. The DD 
automatically deactivates two, three 
or four cylinders, depending on the 
Load on the engine, Reducing the 
number of cylinders in use saves 
' fuel. 

Alternate engine No. 2 

The Oldamobile diesel coming in 
September could have a lot of com- 
pany a year or two from now [See 
drive test, page 84 L GM is plan- 
ning already to extend the engine 
to a second car line — Hoick or Ohev 
— if the Olds is a success, Chrysler 
has reportedly pulled a VW diesel 
out of a Rabbit and will install it in 
an experimental version of its new 
front-drive subcoinpact. American 
Motors is also interested in the VW 
diesel fora new car coming in 1979, 
The Chrysler and American Mo- 
tors diesel programs are tentative 
and the companies could back out at 
any time. If the projects go for- 
ward, this would leave Ford as the 
only U.S. company not offering a 
diesel Hut don’t count Ford out of 
the picture because Ford makes a 
light truck diesel in England that 
could be modified for use in a pas- 
senger car. Ford also has lines out 
in Japan to explore the possibility 
of importing a diesel. 

Alternate engine No. 3 

American Motors has signed an 
agreement to supply vehicles and 



technical expertise for a gqs turbine 
engine being developed by Williams 
Research CTorp. You might not rec- 
ognize the name Williams Research, 
because the company isn’t widely 
known outside the Detroit are a. I've 
had contact with William* off and 
on over a number of years and from 
what 1 know of the company it is a 
solid, knowledgeable outfit, Williams 
has been working on a turbine for 
at least 20 years and J drove one of 
their turbine cars a few years ago 
(page 100, June *7H, In addition to 
the deal with AMC T Williams has 
done experimental work on turbines 
for GM and Volkswagen, 

Doth companies— Williams and 
American Motors— decline to put 
out any specifics on what they are 
tip to. Grilse Moss, head of AM Gen- 
eral Corp,, & subsidiary of Ameri- 
can Motors, says AMO “seas a 
potential for early practical appli- 
cation of gas turbine engines to 
special purpose vehicles." The way 
I translate that is that American 
Motors will put a turbine in a bus 
or utility vehicle — that's what AM 
Genera] makes — and if it works out, 
the company will then try a turbine 
in a passenger car, 

E3 nick's 'new' VS 

Hoick also has a “new" engine. New 
in quotes because the engine is ac- 
tually a reworked and improved ver- 
sion of the V6 Ruick brought out in 
1962, The engine was a good eco- 
nomical performer before it was re- 
worked, but it tended to be noisy 
anti run rough. Where the old ver- 
sion was odd-firing, the new version 
has even-firing timing 1 every 120° ) . 
The result is a quieter, smoother- 
ruuuing engine — like a VS — with- 
out loss of fuel economy. Buick is 
using the "Slick Six" in LeSabrea 
and Sky hawks now and will make 
it the standard Six on J 78 cars. 

27-inch spread for GM care 

The difference in wheelbase be- 
tween GM’b biggest cars and small- 
est cars will bn exactly 27 inches by 
1980, assuming no change in plans 
during the next three years. The 
biggest cars will have a wheelbase 
of 114 inches, the smallest — a succes- 
sor to Che vet te — will have a wheel- 
base of 87 inches. GM is already at 
the ill -inch mark with Cadillac's 
Seville. If the numbers change, it's 



more likely to be on the high side, 
with a slight increase in wheelbase 
of the big cars, rather than a down- 
sizing of the smallest car. 

And the winner is .. . 

There's a hot contest shaping up be- 
tween GM f Ford and Chrysler to see 
which company will score the big- 
gest gain in gas mileage on the '78 
car* over the ’77*. The figures won't 
be available until after the cars 
come out and even then you will 
need a pocket calculator to sort out 
the various claims and counter 
claims. There are umpteen ways of 
stating mileage to make one car look 
good and a rival car look bad. The 
only figure that really counts is the 
one for the particular car > r ou want. 

The front-runner at the moment 
appear* to be Chrysler. The com- 
pany is shooting for an average of 
19 miles to the gallon for all Its cars. 
That compares with lG-fi at the be- 
ginning of the '77 model year. GM 
will easily top that with an esti- 
mated 22 mpg for itn new line of 
intermediates. Rut that’s for only 
one line of cars, not for the whole 
licet as in the case of Chrysler. 

Ford is still a question mark and 
the company's standing will depend 
on how Ford fares with its new com- 
pacts, Fairmont and Zephyr, Ford is 
worried that it isn't selling more 
small cars. Government mileage 
ratings are determined in part by 
taking all cars » manufacturer turns 
out in a model year and averaging 
them out, Ford desperately needs 
more small-car sales to bring up its 
mileage rating. So there will be a 
major push behind Fairmont/ 
Zephyr in ’78 in the hope of increas- 
ing Ford's mpg rating, if the push 
is successful — increased sales of 
small cars accompanied by a cor- 
responding decline in sales of big 
cars — Ford will show a sensational 
improvement in gas mileage over 
this year. * * * 
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Like him, you're young , And you want 
tlit. 1 good life. 

But if you think you've got lots of lime 
to get around to it, you're only kidding yourself. 

Tile longer you knock around in dead- 
end jobs, the more you dunk that's all you're 
good for. You get used to being treated like a 
nobody. And you're so busy trying to take care 
of a wife and a kid and a mountain of bills, you 
never think about the hole you're digging tor 

yourself. 

¥ 

Then one morning you wake up and 
realize you're over 35. Halt your life is over and 
you’re still going nowhere. With no real skill 
No training. And nothing to look forward to 
but 30 more years of a job you hate. 

It doesn't have to be this way. Millions of 
men and women have made it early in life. Mil- 
lions of men and women actually like their jobs, 
because their work challenges them, they earn a 
decent wage, and they feel they have a future. 

These are trained men and women. And 
you could be one, too. That’s where we come 
in. We’re ICS, International Correspondence 
Schools. We specialize in training for skilled 
careers. Like Electrician. Auto Mechanics, Air 
Conditioning, Engineering. Accounting. TV 
Repair and Servicing, Business Management. 
Electronics. Drafting. 

Ideal Way to Learn 

It’s not all fun and games. You may have 
to give up a few TV programs. Or a few nights 
on the town. But you can do it all in your own 
home. Without the hassle of a classroom. And 
without missing a paycheck. 

You get the texts and equipment it takes. 
You get all the personalized help you need. If 
you want to talk to an instructor about your 



lessons, you can call us from anywhere in the 
continental United States, toll-free, using our 
Diat-a- Question* service. 

You could even earn a degree at home. 
The ICS Center for Degree Studies is autho- 
rized by the Pennsylvania Department of Edu- 
cation to grant the Associate in Specialized 
Business degree in Accounting and Business 
Management, anti the Associate in Specialized 
Technology degree in Electronics, Mechanical 
Drafting & Design, and Engineering 
Technologies, 

These degree programs are not mere 
stepping-stones to higher education nor are the' 
primarily intended for transfer toward more 
advanced degrees. They are practical, career- 
oriented programs designed to help you reach 
your objectives without further academic 
training. 

Of course, we’re not guaranteeing you a 
job — no school can do that. But we can give 
you the practical training you need. 

Since 1890, millions of men and women 
around the world have turned to ICS, And 
more than 70 of America’s largest 10G corpora- 
tions (including Union Carbide, Betldebem 
Steel, 3M, International Paper) use ICS training 
for their own employees. 

Free Demonstration Lesson 

No one can promise success, but if you 
want more— more money, more security, more 
day-to-day satisfaction, and more future— our 
free Career Booklet and free Demonstration 
Lesson can help you get started in the right 
direction. Just check the box next to the field 
that interests you most and mail the postpaid 
card or coupon today. There’s no obligation. 
Remember, you've only got one life, Make the 
most of it. 



ICS International CoirL'ipniJrilR Schools Scramcm, Pa. 1H515 
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Announcing Radial-Mafic. 

A revolutionary shock 
with a revolutionary offer. 



The Revolutionary 
Shock 

Monroe's new Radial-Malic, 

It s the finest shock absorber 
we have ever produced. And 
it's the biggest news in com- 
fori and ride control America’s 
had for a tong, tong time. 

The Revolutionary Offer 

If in 00 days you don't agree 
Radial-M atics give you the 
best ride ever, Monroe will 
replace them at no charge 
with any comparably priced 
shock Here's how it works 

1 . Buy a set of lour Radial* 
Matics before July 31 , And it 
you are not totally satisfied, 
call this toll-free number— 
(SGCh 521-6755— within 
sixty days of purchase. 




Wc put shocks on a stagecoach to prove 
everything rides tetter on Radial- Made. 
See our srageepaeft commartr/o/ on 
national television progiams. 



2. Monroe will then arrange to 
replace the Radial-Mahcs 
at no charge with any 
comparably priced shock 
you want, It's just that 
simple. But you must act 
now, because the offer 
expires July 31, and is void 
in Alaska and Hawaii, in 



those states, see your 
Monroe dealer for his special 
ride satisfaction offer. 

Of course, after the 6Q-day 
ride satisfaction offer, Radial- 
Malic is still backed by the 
famous Monroe warranty. 

No one else makes a ride 
offer like this. But then no one 
else makes a shock like 
Radial-Matic. And we think 
that a shock this great 
deserves a great offer 
logo along 
with it *11 




Monroa Auto Equip muni Company 
Monroe, Michigan 43161 
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Rainbow’s pivoted roof disappears when in Vertical posHipp behind the seals, 



Ferrari Rainbow 

IPs the slickest convertible design 
I’ve seen,, ami the credit goes tc» 
Italian designer Bertone, First 
shown at Auto Expo in New York, 
tho Ferrari Rainbow has a roof that 
pivots back into a vertical position 
behind the scata, It would block vi- 
sion to the rear if it didn't have a 
smoked-glass panel inset in it. When 
the roof is up, this transparent pan- 
el serves as a sunroof. 

Even the name of the car makes 
sense; What do you see when the 
weather switched from rain to sun? 
A rain ho w t of course. The Rainbow' 
is built around Ferrari's Dino S08 
GT4, but in appearance it more 
closely resembles the Fiat XI/9 
which Her tone also designed. You 
won't find this car at your Ferrari 
dealer, or at the end of your rain- 
bow. It's not scheduled fur produc- 
tion. You'll have to settle for that 
pot of gold. 

Slick six pack 

Another fascinating design exer- 
cise, not meant for production, is 
tbia compact six-senter from Tri- 
plex Safety Glass Co. iti England. 



It’s built around the Alfa Romeo 
Alfasud and features a unique seat- 
ing arrangement that allows full 
leg mom ahead of all six seals. The 
staggered seating layout is what 
catches your eye about the Triplex, 
but it was actually banged out to 
demonstrate advances in glass tech- 
nology. 

Goodies and gaskets 

If you've ever owned an imported 
car, you know that 11 ami has the 
goodies and Scars has the gaskets. 
The Vilem B. Haan storehouse of 
i n terra tiona I 

e motoring acces- 
sories includes 
some needed 
hardware, but 
most items are 
for fine-tuning 
your driving. A 
new line of com- 
petition steer- 
Fittl E-3 wheel, Eng wheels is an 
example. Designed by Emerson Fit- 
tipaldi and distributed here exclu- 
sively by Haan, the Fitti E-3 is 
made with anatomic handgrips at 3 
o'clock and 9 o'clock. The wheel fits 





Staggered staling arran gement of the Triplex design 
Is shown at ltd. Each pasian ger gtls full leg r oom 
with this layout. View above shows large glaum arts 
and removable Targo -style root of bronze glass. 



any car and 
prices start at 
$9f>, H nan’s neat 
catalog is still 
free; Write the 
company at 
1 1401 W, Pico 
Blvd., West Los 
Angeles, Calif. 

90064. 

Sears 1077 
Imported Cars 
Catalog of Re- 
placement Parts and Accessories 
isn’t as much fun, but it’s got what 
you need to stay on the road. With 
the cost of using the C.S. Postal 
Service these days, it's no wonder 
Sears won’t mail the catalogs. YuuTl 
have to pick one up at a Sears store. 




Soars catalog. 



Battle of the belts 

Maybe the battle to save life and 
limb on the nation’s highways will 
have a victory by the time you read 
this. Brock Adams, Secretary of 
Transportation, may decide that 
with the airbag a few model years 
away at best, seat- be It use should 
be mandatory — to save lives now. 
Belt laws are already saving lives 
in lb countries. Indeed, the United 
States is just about the only motor- 
ized society in the world that does 
not require passengers to protect 
themselves with belts. 

Full-time use of belts {only one 
in live wear them now) could pre- 
vent 89,000 traffic deaths and 
3,220,000 injuries over the next 10 
years, according to the U.S, Depart- 
ment of Transportation, 

My pet peeve is reading about car 
accidents, deaths, and injuries in 
my local press with no mention 
made abuut whether the victims 
were belted. Chances are four to one 
they weren't. If the fact that the 
"unbelted victim went through the 
windshield" was reported, maybe 
usage would go up. How about ask- 
ing your local police department 
and newspapers to include this in 
their reports. It's worth a try, * * * 




BY BILL 
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PRODUCTS B/THE EDITORS 



Shock of a lifetime 

It’s hard to beat the deal you get 
now at big auto service centers, 
J.C. Penney auto centers, for exam- 
ple. now 450 strong, offer good 
service at reasonable cost. More- 
over, the quality of auto products 
offered keeps improving. The latent 
replacement part to come out of 
-TCP's product design department 
is a shock ab- 
sorber with a 
unique feature: a 
tapered metering 
pin. Amazingly 
simple, the pin 
rides through a 
special valve in 
the piston and, 
depending on load 
and road condi- 
tions, allows more 
or leas hydraulic 
fluid to pass 
through the valve. 
The design prom- 
ises to offer a 
balance of com- 
fort with heavy- 
duty control. Now 
becoming avail- 
able nationwide, 
shock sells for 
$14.99 and is war- 
ranted as long as 
you own your car 
—a boon to the 
owner who plans 
to keep his car for years, if that's 
you, buy only replacement parts 
guaranteed for the longest time or 
highest mileage. J.C. Penney Co,, 
1301 Ave. of the Americas, New 
York, N.Y. 10019.— B.H. 

Mileage log 

If you're of a record-keeping na* 
ture, or if you have to log car ex- 
penses for business reasons, there's 
a handy booklet. 

Its main section records service 
intervals and is broken down into 
1000-mile increments. So each time 
your odometer rolls over to three 
zeros, you know it's time to check 
or do something. 

The Kay 100 r (t00 Mite Auto Main- 
tenancy Record also has sections 
for recording expenses, gas mile- 
age, travel records and repairs. It 
contains fuel- mileage tips and: 
insurance data. 




Lifetime shocks 
for your wheels. 



No ear should be without a log 
of this type. But note that this 
particular booklet happens to be 
fairly large *4.3 x 11.0 inches), so 
it doesn't fit all gloveboxes, Price is 
$2,95 plus 40 cents postage, from 
Kay Publications, 3003 N. Monti - 
cello Ave., Chicago, III. 60616, — MX. 



Buggy sitter 

One way to keep an "eye” on your 
wheels, if they're within a range of 
1200 feet, is with the electronic 
Page Alert system. The receiver 
{shown) is worn on your belt or 
kept nearby. The transmitter {not 
shown i , installed 
in your car,, sends 
a signal if your 
car is broken into. 
It's great if you're 
normally nearby : 
Car theft can oc- 
cur right in your 
driveway 1 A con- 
tinuous beep gives 
an audible alert. 
The Page Alert 
100 costs $160, 
but i* certainly 




Antitheft unit. 



worth it if your buggy is usually 
parked in a high-crime area. In 
some parts of the country the aver- 
age life expectancy of auto C-B ra- 
dios is less than two days! Page 
Alert Systems, Inc., Box 1016, Tor- 
rance. Calif, 90505 — B H, 



Clean thoughts 

Any time is right to think about 
flushing and checking your cooling 
system. Some call it a spring job; 
others do it in the fall, [ prefer 
summer, when my work uniform 
is a bathing suit. I reverse-flushed 
the last time but hnve never given 
my cooling system 
a real purging as 
it will get this 
year when I use 
Peak, a profession- 
al cleaner in $5 1 G- 
ounce do-it-your- 
self cans. It dis- 
solves rust and 
other deposits eas- 
ily and is biode- 
gradable. Northern 
Petrochemical Co, r 
2350 East Devon 
Ave,,. Des Plaines, 
UL — B*H. 
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A must for lowing 

You need an oil cooler for your 
automatic transmission If you tow 
a trailer, camper, boat, whatever. 
Borg- Warner has a do-it-yourself 
design that comes in three sizes de- 




AulomatEc Iran* mission oil cooler. 



pending on your transmission's 
capacity. Am unusual type of con- 
struction uses plates instead of 
tubes for faster heat transfer and 
for lower pressure drop. The kits 
are $50 to $70 and come with all 
needed hardware and instructions. 
Borg-Warner Corp„ Automotive 
Parts Div,, 11045 Gage Ave,, 
Franklin Park, III. 601 3L— B.H. 

Trick clamp 

If you like gadgets, you’ll love these 
molded nylon hose dampy. You 
spread them apart, slip ’em over 
the hose or tube and squeeze. 
Unique ratcheting action of the 
Snap-It damp locks light. Clamps 
are easily removed by twisting and 
are completely reusable. They come 




Molded nylon damps *que«e-tlghl*n. 



in 10 standard sizes from Vs to 
din,., can be used under the 
hood and for many other applica- 
tions, KGL Co,, 100 East Irving 
Park Rd., Roselle, 111. 60172,— B.H. 
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POPULAR MECHANICS 








New STP Motor Oil was 
S[ )©dally formulated to pro- 
tect your car's engine against 
wear, sludge, varnish, rust 
and corrosion without an oil 
change lor 15,000 miles, or 
one year whichever comes 
first under normal driving 
conditions. 



NET 32 FL.OZ. ( 1 QT.) 0.946 LITRE 



We know it will provide 
engine protection for 15,000 
miles because we 
proved it in a 60,000 
mile test. 

After 60,000 mites 
on new STP Motor 
Oil the camshafts 
were compared to 
brand new cams. 

We ran new 

-STP Motor Oil in cars on 



computer controlled test 
equipment which simulated 
highway driving and tough 
stop and go traffic. We ran 
it for 15,000 miles between 
changes for a total of 
60.000 miles. 

After the test, the en- 
gines were torn down and 
n-spected. We found excep- 
tionally clean parts and in- 
significant wear. As you can 
see m pictures on the left the 
hard working camshafts from 
the test cars were compared 
with a brand new camshaft, The average 
wear of the test car cams was so low, 
tE fell within the manufacturer's tolerance 
specified for brand new cams And that was 
after 60,000 miles. 

That was only one of a rigorous series of tests. 
And test after test, new STP Motor Oil proved 
itself lo be one of the most advanced automotive 
lubricant formula I ions on the market today, 

So. remember to put new STP Motor Oil in 
r car And then forget about changing your oil 
for another 15,000 miles You'll have all the 
engine protection you need. 

Want more proof? 

If you'd like a booklet that documents the 
actual tests with pictures of the results, it’s yours. 
Free, Just write to: 15.000 MILE PROTECTION, 
STP CORPORATION, BOX 9807 
FI LAUDERDALE FLORIDA 33310. 



NEW STP MOTOR OIL. PROVEN PROTECTION. 






TASTF THE 







Good news! Raleigh now packs twice 
the coupons — 2 on every pack, 8 extra 
in every carton. So, you get any of more 
than 1,000 Raleigh gifts twice as fast. 
Genuine tobacco flavor plus Double Gift 
Coupons. Thai s Raleigh, For free gift 
catalog, call now, toll free; (1*800) 626-5510. 
(Ky residents call collect: (502) 774-7565.) 



Filler Kings, 16 mg. "tar/' 1.1 mg. ntcotine; Longs. 18 mg. "tar, 
1.3 mg. nicotine, av. per cigaraue, FTC Report Dec. 76 




Anything else is mock turtle. 




SPLIT-IMAGE TRANSIT 

Tht Must icvolutiomry 
LEVEL & INCLIME 
MEASURE 
Ever Mad*! 

IDEAL FOIl : 

Ccrlnur Flawing 
Carpentry 
an eh Ijying 
Cam eat Wprh 
Samsying, 

Me, *2495 

plus * 1 , 5-0 FusE«ie $ handing: 



leatherette 
case $4.95 
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icalmri GT beauty. German VW practi- 
cality. American engineering Prehrv 
ished fiberglass body hag roll’Up win- 
dow and operating doors Bolts to 
stock VW chassis. Send $ 2 for catalog 
and prices to Kelmark Engineering. 
Inc , Department PM-7, 2209 Jolly Road. 

, Okemos. Ml 40664 { 51 7 ) 349-1400 
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Switching accessories 




i & 



Don't overlook other manufactur- 
ers’’ accessories Nikon AF -1 gela- 
tin filter holder s, for instance, and 
adjustable hoed fit tny Minolta 
lens with adapter. The hood is sec- 
tional saving on purchases of sep- 
arate hoods. The holder allows use 
of cheaper, lighter, optically thin- 
ner Altera, mounted, on Calumet 
filter frames which provide easy 
handling and special Alter con- 
st r uc t to n . — S t ij> h en I *t>t e rs tm 



Print-border saver 




If you use an adjustable enlarging 
easel, mount a triangle of white or 
reflecting stich-op tape at the end 
of the print border slide at rips, 
and on the calibrated easel border 
just inside the limit# of the en- 
larging paper size you usually 
Use. Readily visible under the usu- 
al darkroom safelighting, the 
triangle will keep you from acci- 
dentally setting the border strips 
beyond the paper, thus "losing 11 
the border. It’s also wise to lac- 
quer the black border slide strips 
red so they'll be visible under safe- 
tight where they cross dark areas 
of the projection. 

— Ge&rge Daniel# 
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Only NR1 gives 
you this 25" designed- 

fc# DIAGONAL 

for-learning 
Color TV...plu 
complete Qu 





Audio Ce 



Alio Cfl, Computer, ft Other 
Count* 

NR I Offers not one, but five TW 
Audio servicing courses so you 
can tailor your mining to your 
budget. Or you can study other 
opportunity fields like Digital 
Computer Electronics, Citizens 
Band (Radio, Communications, 
Aircraft or Marine Electronics, 
Mobile Radio, end more, Send tor 
your tree calalog and see few 
yoursetf that no one gives you 
more training and equipment tor 
your dollar. There's no obligation 
and no salesman wiir call, 

if card Is missing, write to: 



Nfi15CHOOl$ 

McGraw- Hill Continuing 
- . B , r r Education Center 

I V# 1 ■ Wisconsin Avenue 

(Ti ! | Washington. DC 20016 



Two home ireining schools give 
you a hobby-kit Color TV to 
assemble Two olhers give you a 
commercial set right Oft the Shelf. 
Neither was designed to teach 
you how lo repair Color TV's. 
Only NR I invested Ihe time and 
money !0 design equipmeni with 
learning In mindl 

No other home training school 
gives you boih a solid stale Color 
Tv and SO' Quadraphonic 
Receiver complelc with four 
speakers... aU in one course. In 
tael, tp even match this kind cl 
thorough training at another 
school, you'd have to take an 

* Trittorriarti ad CBS. tftc. 



enrolled by mail only. The sav- 



tirtlra course costing hundreds of 
dollars more. And only NRI 
courses in Color TV/Audio servic- 
ing let you learn on equipmeni 
designed specifically tor 1 raining 

M's (he only way you can (1) gal 
ihe leal ot typical commercial c«r- 
cuilry. (2) learn bench techniques 
while building complete units tram 
the "ground" up, (3) perform 
over 35 "in -set" experiments dur- 
ing construction, and (4) end up 
with a 25 JJ diagonal solid-state 
Color TV with cabinet and a 4- 
channgl Audio Center, 

NRI paniei the * avlngi on to you 

NRI engineering eliminates the 
OOs! of buying trom an outside 
source.. We pay no Salesman's 
commission, -Students are 



are passed on to you in 
term of low tuition fees, 
extras tike the TV's console 
cabinet and the Quadra- 
phonic System; professional 
lest instruments tike a 5" 
triggered sweep oscillo- 
scope, CMOS digital fre- 
quency counter, and 
integrated circuit Color 
TV patlern generator 
You can pay hundreds 
of dollars more for 
similar courses and not get a 
i ;.:kers worth more in training 
and equipmeni. 

More know-how per dollar 

It all boils down to the quality of 
framing you get lor your money 
m our 62-year history, more lhan 
a million Students have come to 
NRt and we r re fully appro ved for 
career training under Ihe G.l. Bill. 
We know the right way lo make 
home training pay dividends tor you . 

Some of those "right" things are 
bite-size lessons to case under- 
standing and speed learning.., 
personal consultation, and prompt 
grading of all tests. ..a full-time 
stafr of engineer /instructors to 
help if you need it... the right kind 
of kits and experiments to give 
you hands-on training,,, and Lilly 
protessionai programs oriented to 
lull or part-time career needs. 
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200,000 Free CB Fact Books 
6,662 Winners. Two Ways to Win 




The new Clarion Mike System™ CB 
is the most advanced and exciting CB 
system available today. We warn every- 
one who is even a little bit interested 
iin CB to know about it. So we Ve offer- 
ing a hefty bundle of valuable gifts and 
prizes as an incentive for you to visit 
our dealers. While the supply lasts, 
everyone who visits a participating 
Clarion of Datsun dealer can get a 
highly informative CB Fact Book and 
Language Dictionary. 

200,000 Free CB Fact Books, 

(Retail value. 51,95 each) 

We're giving away a 
|a 126-page Cfi Fact 
. w Book and Language 
Dictionary with all the 
useful information every 
CB er needs It's got two CB 
language dictionaries, complete 
FCC rules, licensing information, 
features you should 
look for when buy- 
ing a CB, and much 
much more. It also 
includes full details 
about our Master 
Modulator Sweep- 
stakes and Contest 
Rules, prizes, and 
entry blanks are 
all in the book 

The Unique Mike System CB 

The Mike System CB leal u res an anti- 
theft remote transceiver the! installs 
out of sight in your trunk, on the fire- 
wall, or under your seat. All the controls 
are on the mike, which easily discon- 
nects tor storage when you leave the 
car. As a result, there is virtually no 
whence of theft, 

Our power mike action and full 
modulation give you maximum talk 
power, too. The Mike System CB is Ihe 
first to work with the radio or lape 
system already in your car, ulilrzmg your 
higher performance car radio speakers. 
You get bright sound, and dean sound 
too because our voice processing 
and noise blanking circuits deliver oul- 
standing voice quality plus greatly 
reduced sialic And, because you may 
not want to slay on CS all the time, 
we've built in a stand-by feature that lets 
you listen- to your radio or lape player 
between CB breaks 




SWEEPSTAKES 

6,612 Sweepstakes Winners 

Just fill oul the entry form In your free 
Fact Book, drop it in the mail and you 
may win one of these 5,612 prizes. 

GRAND PRIZE .,.810 Datsun Station 
Wagon. Fully equipped Including a 
Clarion Hl-Wsy Fidelity sound system 
and a Clarion Mike System C&. 

1st RUNNER-UP. A Kawasaki K2 
10QO, the king of all grand touring 
motorcycles and a legend In its own 
time, plus a Clarion Mike System CB. 

10 SEMI- FI N A LI STS... Da I we Rods S 
Reels. The choice of fisherman who want 
the finest equipment money can buy. 

100 QUARTER FINAUSTS...The 

Popular Mechanics "Guide To Basic 
Auto Repair and Maintenance? Over 
600 pages of useful and easy to read 
information on the care and mainte- 
nance of your car. 

ADDITIONAL WINNERS*,* 

* 500 Memberships in the Good Sam 
Club — The world’s largest recre- 
ational vehicle club. 

* 1000 Official Master Modulator T-shirts. 

* 5000 Official Master Modulator 
emblems. 



CONTEST 

50 Contest Winners 

II you are a good communicator, yfour 
skills could qualify you to win Clarion's 
Master Modulator Contest. We are 
going to pick the best modulator in 
each slate, find a national champion, 
and add some lun for ihe good talkers 
everywhere. Get all the rules 
and entry information 
in your free C8 Fact 
Book at participating l*TSrl*ll 

Clarion and Daisun 
dealers. Qualified 
judges will first name 
50 state champions, 
who will move on 
lo a semi-final Tj 
round of compel!- 
lion. Then we will select 
6 finalists who wilt fly. at our expense, to 
New York City for a Talk-Off Bound. As 
you can see by this prize list ail 50 State 
Champions, finalists, and our Master 
Modulator will be very well-rewarded 




GRAND MASTER MODULATOR 

- Daisun 2B0Z fully equipped Including a 
Clerlon HFFIdellty car sound ay stem 
and a Mike System CB. 

* 55.000 persona I appearance and TV 
contract. All expense paid 10-day 
vacation lor two to London, England - 

tat RUNNER-UP 

- Dei sun King Cab truck fully equipped 
including a Clarion HI-FIdellty sound 
system and a Mike System CB, 

2nd RUNNER-UP 

* A rugged on/off road Kawasaki KE 125 
plus a Clarion Hi-FidtHty sound system 
and a Mika System CB. 

3rd RUNNER-UP 

* Kawasaki: KE 125 plus a Clarion Mike 
System CB. 

4tfi A 5th RUNNERS-UP 

* $500 cash and a Clarion Mike 
System CB. 

The six finalists will each receive an all 
expense paid weekend holiday for flro 
in New York at the Waldorf Astoria 
Hotel where Ihe Master Modulator Talk 
Off finals will be held. 

SO State Champion* 

< Clarion Mike System CB. 

* Complete Outdoors Encyclopedia. 
Everything you need to know to be an 
active ouldoorsman. 

■ Membership In the Good Sam Club, 

* Official Master Modulator T-ahlrt 

One Lee! Note* 

We believe in our Mike System CB, 
and we know once you see it and 
compere it with others you're going lo 
want lo ride with it, You don't have to 
purchase anything lo win Ihe Sweep 
slakes or the Contest. Sweepsiakes 
and Contest entries must be received 
no later than September t. 1977: 

You can enter one or both and win! 
Good luck. 

Sweapstpkai void In Mlueuri, Maryland and 
Wisconsin add wtriitrtr prohibited by law. 
Rasldanla of Ohio only may writ# Clarion 
Corporation of Amarlca, 5500 floascfafia Av*„ 
Lawndale, CA 00260 tor official anlry blank 
and miat 5w*« paiak** and conioat start Juno 

25, isr?. 

For the name gl a G-iarion dealer near you 

Call i eoe eH-7TQe Extension B07 

In Missouri call Toll Fra* 892*7555, 

. . Extension 607 

@ Clarion 

J Corporal Ion ol America 

5500 Roaacrons A vs.. PO. Son 7*9, Lawndale, 
CA 9QMG (513) 973-1100 



HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Unruly shelving 

Can you suggest n simple, method of 
preventing shelving that's on met a l 
bracket# from sliding sideways anti 
from tipping when some It earn ob- 
ject i e placed near one end ? 1 need 
somethin# that ted! not he difficult 
to make or unsightly, — Robert 
Page, Pittsburgh, Pa. 

If yell make the shelving your- 
self, cut the shelves slightly wider 
and notch the buck edges as in de- 
tail A so that each shelf fits snugly 
between the vertical tracks when in 
place. Or, if you use ready-cut 
shelving, tack or screw a narrow 





STRU 1 WAN F L.i ON SCREWED 
NO. G TO BACK OF SHE CF TO 

FH SCREW SOI r l>l laste« depth 



strip to the hack edges as in detail 
H. The projection at the hack edge 
will be unobtrusive when objects 
are placed on the shelves. 

Long T n wide veneers 

Pve contacted several sources far 
the wide veneer & from IS to SG in. 
in lengths of S ft. that you sug- 
gested in a recent article , but Pee 
failed to locate them. Can yon tell 
me where they’re available? — John 
S , Williams, Fort Worth, Tex. 

The veneers you refer to in the 
widths and lengths given are avail- 



able from Craftsman Wood Service 
Co., 2727 South Mary St. T Chicago, 
111. 60608. These veneers are very 
thin, are flexible, can be installed 
on flat and curved surfaces and are 
available in all the common cabinet 
woods, including two kinds of oak, 

Mildew and mold problems 

Our concrete-block house built on a 
concrete slab has mildew and mold 
problems, The wall s arc. furred and 
lined with plasterboard. What can 
tee do to prevent mildew forming? 
— Leo. W. Irwin, G ray ling, Mich. 

You do not say so I am assuming 
that mildew forms on the walls and 
possibly on window saahesu The 
formation is caused by excess mois- 
ture ill the room air. You cun re- 
duce relative humidity by limiting 
teakettle boiling and installing prop- 
erly sized ventilating fans in the 
bathroom, laundry rooms and kitch- 
en. Take care to prevent release of 
undue moisture while cooking food 
and to reduce the release of mois- 
ture from a furnace humidifier if 
you have one. You might also look 
for and repair any leaks that per- 
mit outside moisture to enter your 
house. Owners of homes like yours 
often operate an automatic dehu- 
midifier with good results (ace 
Dehumidifiers: The Low-Cost lYnj/ 
to Take the Sweat Out of Summer, 
page 114 . June P ?T). 

Making new wood look old 

To make a picture frame, J ripped 
Strips from old, weatherbeaten 
wood, Now I have the problem of 
making the ripped edges match the 
color of the old wood on the surface 
of the strips. Can you. suggest 
u proc cd are ? — JV or man M e nn in g , 
Davit, Iowa 

Were I confronted with this prob- 
lem 1 would use artist's pigmented 
oil colors, or, next best, painter's 
tinting colors ground in oil. Mix 
these colors as you apply them, Use 
your finger or a match stick to get 
the right color. Allow the color to 



Do yea have a homa mainlenanoa or repair 
problem? Se-nd U fo Homaownara Clinic. Pop- 
War Maehanlct, 224 West 57 th St., New York, 
N.Y . I0Q19. d.&Psrs cannot be answered indi- 
vidually, but problems of wide iWertf-sf will tm 
ditcussvd in tr\t$ column. For more home re- 
pair and maintenance help, pet PM'$ Home 
Cara Guide. ##,G5 postpaid. Send orders to PM, 
Dept. HCG. Box 10t4. Now York. N.Y. 10019, 



dry a minimum of 72 hours — a 
week is better “before joining the 
mitered parts. To acid some texture 
to the edges, try using a punch-type 
can opener. Don’t overdo it r though. 

Is my basement really dry? 

The concrete- block walls of my 
basement are tar-coated on the out- 
side and umter proof -painted rm the 
inside* I operate a dehumidifier 
during the summer. Yet anything 
we put in the basement mildew#. 
Basement is dry, I give up. Any 
suggestions?— Etsil D. Net sun, 

Mansfield, Ohio 

Obviously, your basement is not 
really dry, I think one of two essen- 
tials. is lacking^air circulation or 
a dehumidifier of adequate capacity 
to maintain moisture in the air at 
a low level. If you correct one or 
the other — or both — you will at 
least minimise the trouble and 
perhaps eliminate it altogether. 
Yours is a common problem and as 
a rule these suggestions provide a 
cure. 

Patching the kitchen sink 

/ have a cast-iron kitchen sink 
with a chipped spot roughly 1 in. 
in diameter in the side but. below 
the normal water level. Can this be 
repaired? If so, how and what can 
I me tn fix it?— David H. Eadline , 
Lafayette Hill, Pa, 

You can make a fairly durable 
repair with an epoxy putty ( hot 
epoxy glue). Take time to do a 
thorough job of cleaning the de- 
pression ; remove all residue. Pre^s 
the putty firmly into the recess; 
allow it tn dry for at least a week 
without getting any water on it. 
Even this repair cannot he expected 
to he aa durable as the original 
finish, If epoxy putty is not avail- 
able locally, contact Krookatone 
Company, 12(5 Vose Farm Rd,, Pe- 
terborough, N.H., 08458. 
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New Ford F-250. For '77, 
our toughest 4x4 by far. 



Ford's F-250 ts new and it's lough. In fact, it's the 
toughest four-wheeler we build 

The F-250 -is called a ! .s - ton pickup, bul it's rated 
to carry a maximum payload of almost two tons 
13,655 lbs , to be exact). Ms strong new frame delivers 
a whopping 8400-fb maximum GVWR 

But Ihe new F-250 is more than just tough. It has 
more than a dozen important new features in all Like 
standard integral power steering A turning radius 
that's been leduced by 12 A new easier entrance 



height. And more transfer case clearance than before. 

And like ah Ford 4x4 s. the new F-250 (shown with 
and without owner-added roll bar. log lamps and 
brush guard) has important features like 

• The choice of either part-time or full-time Tour- 
wheel drive with V-0 automatic. 

• Two new optional big-cube V-8's— a 351 and 400, 

• A Tull lineup of engines that run on any kind of gas. 

Ford's new F-250 4x4 Off-road tough, with the 
muscle to get you there and back 




FORD 



93 out of 1 00 of all Ford Trucks registered 
over the last 12 years are still on the job 



FORD DlVISJQkr 





Kknigs, IB mg/tar/' 1 .0 mg. nicotine, av.per cigarette, FTC Report Dec, 76 
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More Tobacco 
& Less ‘Tar’ 




\ 



■ 



...than 

Winston or M arlboro. 



Instead of using stronger tobacco, 

Viceroy uses more' tobacco & a lower 7 ‘tar’ blend 
than Winston or Marlboro. 

The result is a mild, full] packed cigarette 
with an extra satisfying ta: 

And yes, lower ‘tar’ 

Winston or Marlboro, iKMI 




1 DURING VICEROY KfNGSHAD 0¥ WEIGHT 2? 35 MGS MORE TO : J AGCO ri-iAN 
WINSTON KINGS, AND *0 V MGS MORI- TOBACCO 'HAN MARLBORO KINGS 
lAVCRAGr PFR ClGARf T T E '* 

2 WI-CflHOr HAL. A UNIQUE AGED Bl E N o OF NAT URAl L v 1 ow TAP TOBACCOS AND A 
SPECIAL PROCESS THA? AUO^S THf uSf CP MORE PARIS OF ThR TOBACCO LEAF 
THAI ARP LOW IN TAP s Vic I-; Ftov 3 ft MGS 1AR WlNSTQN 15 MGS TAR MARLBORO 

IflWGS'TAR AVERAGE PER CIGARETTE FTC REPORT DECEMBER l'»6 . 






APPLIANCE CLINK 

QUESHONS ANSWERED 



Flubbed hub 

/ own a General Electric automatic 
mash ing machine that has a weird 
agitator. During the wash and rinse 
cycle-. t, ff no longer agitates equal- 
ly in both directions, but instead 
twms primarily in a clockwise move- 
ment. By putting hand pressure on 
the filter basket, which itt posi- 
tioned on top of the agitator, 1 
can get the agitator to move more 
or less properly. What i> my prob- 
lem? — Charles M. O'DonuetL Brook- 
lyn, N.Y. 

The hub in the: agitator is slip- 
ping 1 . Has undue pressure ever been 
placed on the agitator assembly? 
Homeowners who overload machines 
often find themselves with this prob- 
lem. The hub incurs damage, result- 
ing in more movement in one 
direction than in the other. I think 
you will have to replace the agitator. 

Deferred purchase 

ITe hove an old Hoover upright 
vacuum cleaner that no longer does 
n garni job of picking up dirt . Is 
there any nltvntatire to buying a 
new machine?— Michael Karl, St. 
Paul, Minn, 

Lucky you. There is. The part of 
your machine that does the job of 
gathering dirt is a roller that has 
a line of thick bristle brushes. The 



Hdll< m hi rAifciM, i l 




roller is driven by a belt which is 
connected to the motor shaft. If 
you turn the machine over and re- 
move the bottom cover, you will see 
the setup. The illustration hero 
shows it as well, 



What happens in time to prevent 
your vacuum from effectively pick- 
ing up dirt is usually one of two 
things; (1) The belt breaks, or 
wears and slips and the roller can T t 
turn; (2) brushes wear and aren't 
able to scoop in dirt. The repair is 
very easy. Replace the belt and/or 
replace the roller. You can do both 
tasks yourself by pulling the belt 
off the motor shaft and releasing 
clips holding the roller. 

Bad track record 

The mnding belt of my belt sunder 
won't track. No matter how fine I 
make the adjustment, or which belt 
1 use, the belt either rubs the hous- 
ing, or one-quarter of it runs off the 
roll e vs. A n y s tigg es t to >t* ? — M ert i n 
Kindel, Milford, NJ. 

Let's start with the easiest prob- 
lem to correct. Are the sanding 
belts fresh? If not, they could be 
stretched, giving you trouble. Get 
new ones. 

A bit more serious, hut still not 
drastic, is the possibility that the 
rubber drive on the pulley (if your 
sander is made this way) is slick 
Roughing up the pulley to provide 
more drag for the belt may solve 
your problem easily and inexpen- 
sively. 

On a far more serious note, requir- 
ing that parts be replaced, nre the fol- 
lowing causes for sanding belts not 
tracking properly; a worn rear pul- 
ley that is not providing sufficient 
tension; insufficient tension hy the 
front pulley because of a worn 
spring; flattened -out (worn) pads 
on the bottom of the pulleys which 
are preventing the pulleys from 
taking up the alack; and a bent 
front housing. 

Person to person 

May I add to your answer concern- 
ing the Magic Chef oven burner in 
the February Appliance Clinic f 
Until recently I ^nsa Magic Chef 
technician and many times encoun- 
tered the same problem of a partial 
burner burning. You re right, the 
ports at the front or mwe of the 
burner might tor clogged, but with 
units that hare pvesscil-stcvi burn- 
ers, the condition is somewhat dif- 
ferent. Thin type of burner 
consists of two pressed formed 
halves that arc put together. Where 
cant-iron burners utilize ports, the 
presscd-steel burners to ore a thin 



horizontal slit between the two 
halves that carry the flame around. 

The slit is barely m wide as a 
safety razor blade is thick , A prob- 
lem arises when the burner gets hot. 
Expansion of metal causes the slit 
to close enough so gas can't get 
through to carry the flame around. 
The following has worked for me: 

Using a thin-bladed knife, spread 
the two halves of the burner just 
enough to insert small pieces of 
wire into the slit. Four pieces 
spaced evenly around the nose itn'JJ 
6e enough. Fa it cktm use four aver- 
age-size sewing needles instead of 
wire. The wire or needles will hold 
the two halves of the burner apart 
just enough to allow gas to 
through the slit. 

To do this fob, the bottom of the 
oven has to he removed and the imar 
of the burner lifted out. Take care 
pot to spread the slit too far^ part * 
A larger flame than necessary would 
develop at the nose. Thanks much* 
— Ronald M. Heigert , Staunton, III 

Thu nk a much to you, too. Ron, 

Broken arm 

My Sears Ken more, portable dish- 
washer was purchased in October, 
1969. The lower spray arm is not 
working. Dishes placed on the lower 
rack came out dirtier than at the 
start. What's the solution t — Mrs. 
Harry G* Prewitt, Salida, Colo. 

Here it is in three parts: 

1. Has the spray arm ever been 
removed? If so, it's possible that 
the center nut wasn't replaced prop- 
erly. This nut has a bearing and 
flat aide. If the flat side was acci- 
dentally placed downward, the 
spray arm could be locked In place. 
The nut’s flat part must be up, 

2. Remove the spray arm. There 
you will find u black hub that may 
have become coated with crud that 
may be impeding the spray arm. 
Clean out the area, 

3. Finally, the spray arm itself 

may be worn in the center, which 
would cause the water to weigh 
down the arm more on one side than 
the other. This would prevent spray- 
arm rotation. The solution is to re- 
place the spray arm, * * * 



it you have a question about any appliance, 
send it to Appliance Clinic. Popular Mechan- 
ice. 24 Weir 57th St., New York, N.Y. 10019. 
Barr#, put tetit/e csaacl te answered indi- 
vidually. Probiema ot wipe interest will be 
discussed in this column. 



36 



POPULAR MECHANICS 




To own a classic European -style 
sports car Is a satisfaction To build 
the one you own is an achieve- 
ment Pie-sen ting the Bradley GT I J. 

The ultima re achievement. 

The Bradley GT II is widely acclaimed as the finest spans 
carkii in rbe world. Hs sleek, low. wtndswe.pt design elevates 
ir to a styling level shared onFy by the most famous and 
expensive European mod els. Merged with this superb styling 
Are performance characteristics which usher in an altogether 
new concept of speed, comfort and control. And because 
the Bradley GT II car kit firs over a Volkswagen chassis, you 
enjoy the dependability and economy of the world's most 
popular German automobile, 




49S She l*rn hu<i. 4DD County Rri. I H South, Mpl%, Minn, 55426 



Here Is quality beyond compare To build one., to own 
One . reflects a unique life-style few are privileged to en|oy 
Bradley GT II. The ultimate achievement. 

Send 51.00 tor the 4/cot« SrAdlt) brochure, write Bridle* 49S SHdvd 
tUu, 400 County Band 10 South. Hfnntipxiii. Mlnn«utn 4 S4 16 . 



Bradley AulomotKe PH'7 

Sh|U/d rUu, 400 County Acrid IS South 
•MUnritApolk. UlnnHob 4442 6 

L_ Send SI. 00 for &MdJ*y GTI S, Cl II brochure 
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CAR CUNIC 

SOLUTIONS 

FOR MECHANICAL 

HEADACHES 

By 

MORT SCHUOZ 




f/naf comes ea hen your ctir is u I ready 
and you try starting it. 



running 



A finishing touch 

/ found your article, How to Stop 
Hesitation (page 102, Feb . *77), 
very interesting and helpful, but it 

left me with two questions. First, 
you say not to test an electronic ig - 
nition system by grounding out a 
sparkplug lend. This is aw approved 
method for testing conventional ig- 
nition, so why not electronic ? Sec- 
ond, yon say special equip m ent is 
needed to cheek electronic ignition. 
Con you erpand on this? — H.R . 
Stenberg, Brookline, Mass, 

Of courae, 1 caution against 
grounding out a sparkplug lead be- 
cause of a safety factor. If you un- 
knowingly or accidentally put your 
band where you shouldn't, the jolt 
from electron ic ignition will be suf- 
ficient to knock you on your rump. 
Not so when grounding out a sec- 
ondary wire of conventional igni- 
tion. In comparison to electronic 
ignition, the amount of current is 
less and any shock would be just a 
tingle. 

Even professional mechanics are 
warned about the consequences. For 
example, in service manuals pub- 
lished since the advent of electronic 
ignition, Cadillac has been caution- 
ing service personnel not to remove 
sparkplug wires with the engine 
running. 

“The higher secondary voltage . . . 
could cause electric shock/* the 
company states. 

A voltmeter can be used to get a 
general evaluation of overall elec- 
tronic ignition system performance. 
However, for 100 -perce nt-accu rate 
testing and evaluating of individual 
components, such as amplifier mod- 
ules and GJVTs HE1 ignition coil, 
you need special testing instru- 
ments called for by the respective 
automobile manufacturers. 

Stopping starting noise 

/ would surely appreciate any help 
you caw give me on this one* l omi 
a 1976 Chrysler New Yorker. On 
occasion, when l turn on the igni- 
tion to start the engine , the starter 
makes a terrible noise like the Ttoise 



The service department at the deal- 
ership where I bought the car has 
worked on this three times. Now, 
I'm told that unless they hear the 
noise, they can't do anything to fix 
it. Fat, chance that the noise will be 
this accommodating. What ctm / 
do about it P — A.F. Vial, Menlo 
Park , Calif. 

Easy. Direct the service depart- 
ment’s attention to service bulletin 
08-07-77* There haw been a problem 
with Chrysler*? new 1.8-hp starter 
motor. Sometimes, the starter will 
run but won't engage properly with 
the ring gear. The engine may not 
crank and/or a racket will be ere- 
utqd. 

A new starter pinion and clutch 
(part No. 40514174) has been is- 
sued to dealers. It should solve 
your problem, 

Tu/be or not tu/b« 

/ hare a 1971 Toyota Corolla 1000. 
Clear water appears in the air 
cleaner after 50 Hi ilea of dr icing. 
There is frequently enough of a 
buildup so water enters the carbu- 
retor throat and causes rough en- 
gine operation and stalling. H'/itif 
caw cause this?— Larry Paulin f 
West Wunvick, R.L 

You know that choke on your car- 
buretor, Larry? Well, it gets its 
heat through a tube that comes off 
the manifold. If that tube has a hole 
in it, the cool air entering the tube 
and mixing with hot air will cause 
moisture to develop. Look to the 
tube, Larry j. look to the tube. 

All in the family 

My 1977 Mercury Bobcat is a joy to 
drive, but for one thing ; ft hesi- 
tates when the engine is cold — so 
badly at times that it utmost stalls, 
Help, please* — Bob Miller f Colum- 
bia, S.C. 

Hear, hear — owners of T7 Pintos 
and Mustangs, This applies to you, 
too* 

The problem has been, recognized, 
and the trouble diagnosed a,H an 



electric-assist choke that is causing 
the choke plate to open too early, 
The result is a reduction in fuel en- 
richment needed, for smooth cold- 
engine drivc-away. 

I might as well tell you that this 
isn't the only drivability problem 
which has arisen with these models. 
Engine stumble on wide-open throt- 
tle acceleration because of too much 
fuel being pumped by the acceler- 
ator pump is another. 

Whatever, there are adjustments 
to be made. They have been ap- 
proved by the EPA and are as fol- 
lows : 

■ The electri c-ass ist-choke wire 
should be disconnected at the ther- 
mostatic choke cap and taped to the 
wiring harness. 

■ The accelerator pump actuating 
rod should be moved from the No, 31 
position of the accelerator pump 
overtravel lever to the No, 2 posi- 
tion. There are four holes in the 
lever: No, 4 position is topmost 
and the No. 1 position is on the 
bottom, 

■ The accelerator -pump actuating 
rod should be moved from its in- 
board spot on the accelerator-pump 
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Don't be 
reluctant — 
just cautious 

Most producers use a 
pickup coil and re I uctor 
as the basi3 lor their 
electronic ignition systems. There may 
come a time when one or both may have 
to be replaced, such as when wear is 
excessive and the gap can no longer be 
maintained. This would cause a starting 
problem. Anyway, you must exercise 
caution in removing (he retuolof from 
the distributor shalt since you could 
bend, the shaft. Even a slight bend will 
prevent you from aitaining the vory 
close tolerance required between the 
reluctor and pickup coil. To remove the 
reluctor safely, slip two small 
screwdrivers held opposite lo each 
olher under the pad and pry upward 
with steady, even pressure [see 
1 1 lu si ration). 
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DM Spice 

Stick Deodorant 
works up to 
XX hours. 

Our lawyers will only lei us tell you that 
Old Spice' Stick Deodorant works up to J .. 

24 hours. 

In fact, on some people, Old Spice Stick 
Deodorant actually works up to XX hours. 

Since we can’t say how- many hours 
XX hours is, well just have to 
content ourselves with 
telling you this: 

Old Spice Stick Deodorant 
gives you fresh, dean 
Old Spice fragrance and 
protection up to 24 hours. 

Give or take an XX 
or two. 

s M u LTO N 
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operating lever Ui the outboard po- 
sition. 

■ The thermostatic choke cap 
should be set to the center index 
from the 2 -notch -rich niiirk. In oth- 
er words, align the murk on the cap 
with the raised index busa on the 
choke housing. 

If yuur car ia still within war- 
ranty, have a Ford or Mercury shop 
perform the work. It’ a authorized 
by service bulletin 1 2D. 

Proper diet 

Since I bought my 1970 B nick 
LeSabrc in 1972, 1 hare put in four 
x tarter motors „ The last one went 
had within the 90-day warranty 
period. The car has a 350*cu.-in. 
engine with a four-barrel rar- 
b ardor and it has beta dricen only 
55 r G0Q miles, Why is it eating up 
x fa r te rx ?■ — To t n M edd e rx, F or t 

Lauderdale, Flo, 

Probably because you haven't 
fed it what it needs — shimming. 
The starter is more than likely 
being run too tightly into the fly- 
wheel gear, which is putting exces- 
sive load on the bearings or gear, 
it sounds to me as if you're doing 



this work yourself, Tom, so you 
probably aren't aware of the fact 
that there should be 20 thousandths 
of an inch between the bottom of 
the flywheel gear and the starter 
pinion. You get this measurement 
by shimming the starter in or out. 

Pointing a finger 

/ recently had a mechanic put new 
brakes into my I960 Chevrolet 
Caprice, Since then , every time I 
hare to stop fast the car putts left 
or right and the steering wheel 
can’t be turned until 1 let tip on 
the brake pedal. This doesn't hap- 
pen at a. slow speed. The mechanic 
has done the fob over, switching 
dr tune, chan ping brake fluid and 
bleeding the system. The car hax 
new shocks, bail joints and idler 
arm and has had the front end 
aligned. Now the mechanic tells me 
to lire with the problem, because 
hr can't find anything wrong. Hope 
you ran help me. — Mrs, Norman 
G tih l, Ewing Township, NJ. 

1 hope I can, too, because your 
mechanic doesn't seem to want to. 
Live with the problem? Baloney. 
The car didn't act this way before. 
It shouldn't act this way now. 

There are numerous reasons for 
such pulling, but the most probable 



ones in your case are the following : 

■ The wrong linings were installed. 

■ Linings were accidentally con- 
taminated, 

■ Shoe return springs were im- 
properly installed or accidentally 
damaged. 

* Brake drums need turning, 

* New linings anil drums weren’t 
matched, and new linings weren't 
ground to remove high spots m 
they mate fully with drums. 

■ Wheel bearings aren't correctly 
adjusted. 

■ Brake backing plates are loose 
or damaged, 

* Wheel cylinders are seizing or 
aren't matched (wrong size). 

* if your car possesses power 
brakes, maybe the valve rod linkage 
is binding. 

Give this list to your mechanic 
and let him chew on it awhile. 

Normal pulse 

/ service my lit? A Dodge Dart with ^ 
%$$-at,-in r engine and power steer- 
ing by putting the car on jack , 

stands, fee noticed when l tarn 
the front wheels from side to side 
with the engine off that power- 
steering fluid overflows from the 
spout of the steering unit. Is this 
normal, or do 1 hare « sick car f 



STAR 

PERFORMERS 

IN SPORTS 

by Joe Garagiola 



“WHEN YOUR CAR NEEDS SERVICE, 
GIVE IT THE STAR TREATMENT WITH 
MOPAR STAR PERFORMER PARTS” 





The great Bobby Jones took his 
first swing at a golf ball at age five, 
won his first tournament at age 
nine and the Georgia State Am- 
ateur Championship at 1 4 
Between 1922 and 1930 he won 
13 major golf crowns including 
IS Amateur 5 times and 
British Open 3 times. He 
only 28 when he retired 
competitive gait 
1930. 



Keep your car a Star Performer and ask for MOPAR 
renewal parts at service time. It's one of the surest 
ways to help keep your car in good driving condition. 
That's because MOPAR parts meet or exceed the 
original factory specifications of the vehicle for which 
they re intended— whether it's a Ford. GM, AMC, 
Chrysler. Dodge, Plymouth, import or light truck, 
So depend on MOPAR parts to help put back 
new-car performance and for all the high-quality 
parts your car will ever need. Remember, the 
best-kept cars are part MOPAR. 



CHRYSLER 

v \'y CORPORATION 



42 



POPULAR MECHANICS 



Doc ? — M a rv in El tt m enf eld, Mata- 
ip tin, NJ. 

It's normal The moving piaton 
in the power-atefiring gear is dia- 
placing thud, Don't worry about it, 

Tipping our hat 

In the April IDT? Car Clinic Gor- 
don K. Thompson of El Push, Tex. t 
wrote asking about itis pick tip 
truck's " weird appetite" for cool- 
* ant. You suspected the head gasket 
or aw internal crock as muses, and 
rightly so. However, let me tell you 
my ease’ with tt ]&?$ Toyota Corolla 
with the same problem. I „ too, 
thought it teas being caused by a 
hurt gasket or engine crack, but to 
my relief it teas neither. Wr 
spotted a loose bolt on the mani- 
fold. which K’fis tightened buck up. 

/ haven't lost rc drop of coolant 
since. I hope this proves true 
in Gordon's case . — Glenn Foster, 
Breu'tr, Me. 

We who overlooked! the obvious 
thank you. 

SERVICE TIPS 

• Here’s a bit of good news tor those 
of you who have been asking how to get 
service bulletins from Chrysler Corp, 
Technical service bulletins for 1975 or 
1976 Chrysler Corp. cars may be ob- l 



lalned by tending a cheek for $7.25 io 
Chrysler Corp.. Service and Parts Sates 
DEv.. Box 02S07, Detroit. Mich. 40202. 
Lei me clarify that. It will cost you £7,25 
if you want service bulletins for "75 or 
76 — $14,50 II you want bulletins for 
both years. 

■ Cadillac has issued a warning Shat 
applies to every make of car with auto- 
matic transmission. During predelivery 
operations, some service people are 
overfilling the transmission. This can 
resull in Muni foaming and Che trans- 
mission slipping. A word to the wise: 
When you take delivery of a new car, 
double check all fluid levels, Don’t 
leave anything to chance. 

■ A warning by the Automobile Assn, 

of America says that use of a CB radio 
while you're gassing up just might set 
off an explosion. Sparks can be created 
because of a loose connection. There 
Is atule danger when a transmitter is 
mounted in the trunk near the gas tank 
and filler. So dcn'l take chances. Cut 
the gas while gassing up. That's e tO-4 
or, as they say it at the seminary, that's 
an amsr r good buddy. + * * 



GOT A PROBLEM WITH YOUR CAR? 

Just ask Mon about : Seed youi cues non 
fo the Car Clia>c, Popular Meehflfljes, £,?■ J 
Wesf 57th St. New York NY IQQl*} White 
tetters cznr.oi be aosv.eied mdiViduaffy, 
prQti°ms Ph-pr are u • gtinyial ,n fere si w.'H 
be pufitisfted ir? fhe column. 




Slopping 

body 

cancer 



How many Owners 
realize that a major 
reason for car body 
rot is that water gets 
(rapped in doors, rocker panels and 
quarter panels, and a major reason for 
this happening is that drain holes get 
plugged? Every car I've ever seen has 
drain holes in doors and at body points 
{see illustration) They should be 
cleared out periodically with a small 
screwdriver to assure that the flow ol 
water out of ihe body is unobstructed. 



BOD V DRAIN 



□ Ot>H 
D R AIN 
H O LF. 5 



MOPAR HAS A STAR-STUDDED PARTS LINE 
TO HELP RENEW THE PERFORMANCE 
OF PRACTICALLY EVERY CAR AND 
TRUCK ON AMERICA'S HIGHWAYS. 



STAR 

PERFORMANCE 

CHECKLIST 





Put your car through this checklist: 

□ Brakes. Does pedal go more than 
halfway to Ifoor? Is it spongy? Does it 
continue to sink under pressure? □ Motor 
oil lovel □ Power steering fluid level 

□ Belt condition and tension. P Saltery 
fluid level. □ Battery cable condition. 

ci Coolant level in radiator. □ Radiator 
and hooter hoses. □ Tire wear. Are wear 
indicators showing? Is wear uneven ? 

□ Shock absorber action. 

□ Stains from leaking fluids. 



MOPAR Star Performer 
Parts are available at auto 
parts stores, many service 
stations, and independent 
garages. 
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State Farm Homeowners Agent 
Steve Johnson 



State Farm Health Agent 
Steve Johnson 



When it comes to family insurance, 
Steve Johnson is one of a kind. 



Jeanne and Bob Beals 
of Chesapeake, Virginia 
are extremely happy 
with their life 
insurance agent, 

TheyVe very 
pleased with' their 
health insurance agent. 

They’re completely 
satisfied with their home- 
owners agent. 

‘ 'And we know our car insurance 
man is the best around, 1 1 Bob says. “We 
feel fortunate to have him so close by” 
Of course, whatever the Beals think 
about one agent, they’re bound to think 
about the others. 

Because all of them are State Farm 
agent, Steve Johnson, Asa family 
insurance specialist, Steve can provide 
knowledgeable advice and person-to- 



person service on all the 
policies they’re ever 
likely to need, 
“If we have any 
question about our 
coverages, ora claim, 
we don’t have to 
wonder who to call ” 
says Jeanne. “We just 
call Steve, If s a real advantage 
having one agent nearby 
who can help us with everything” 
Having a State Farm family insurance 
man can be a real advantage for you. 

He’s the one agent who’s backed by 
America’s largest homeowners and 
auto insurer, and one of the largest life 
insurance companies, too. 

And there’s probably one like Steve 
Johnson in your neighborhood. Check 
your Yellow Pages. 






STATE FARM INSURANCE COMPANIES Home Officer Bloomington, Illinois 




Will the nod war 

be fou ght in s pace? 

by Edward Hymoff 



» hunter-killer satellite silently stalks 
f\ another satellite in space. Slowly 
closing on its prey, it blasts it out of orbit. 
An early-warning satellite is“blinded ’by 
the brilliant flash of a laser beam. Unable 
to“see,"it fails to detect the oncoming 
barrage of ballistic missiles — in an instant 
its country is destroyed. A space Shuttle 
suddenly appears from nowhere, grabs 
an enemy satellite in its mechanical claws 
and pulls it into its cavernous cargo bay — 
like a giant man-eating insect. Trapped, 




the enemy satellite LH.ii doomed “’pris- 
Mner" captured far out in space* no 
longer able Lo detect or attack i»j>pos- 
iii^ s]ML‘eernfL And so the satellite 
“dogfight” continues-— one zaps an- 
other, shtoi it, in turn, is itself napped 
out of the sky, a molten mass of blaz- 
ing wreckage spinning crazily nut of 
orbit to a fiery death in the atmos- 
phere above us. 

Science fiction?' No, these are not 
scenes from a Lluvk Rogers or Flash 
Gordon comic strip. They are just a 



few of the many very real anti possi- 
ble techniques that could he used in a 
future global war — a weird and eerie 
conflict fought thousands of miles 
out in space. The technology exists 
today: the capability is not faraway. 
Why should anyone want to shoot 
down satellites? Because, quite sim- 
ply, they are our “eyes" in the sky. In 
today's modern sophisticated art < if 
warfare, high!\ sensitive early-warn- 
ing satellites have become our first 
line of defense — just aa our now 



largely obsolete DEW Sine- used to he. 
Especially for the super] x»wer n»- 
tiona that rely oil them, satellites 
form a vital part of long-range deter- 
Lion, communication, navigation and 
missile-guidance systems that would 
lie useless without them. 

Eventually, “armed” satellites 
could be used as attack weapons ns 
well ns defensive aids. Any nation 
able to knock out another nation's 
satellites could, in effect, cripple all 
its enemy's forces in minutes with- 
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GOTCHAI SPACE 
SHUTTLE CAPTURES 
ENEMY SATELLITE 
WITH MECHANICAL 
CLAWS. PULLS IT 
INTO CARGO SAY 



nut *hoo|jng down a single plum- or 
linking a single ship. Tim war mu Id 
be m v r before it even begum 

The kussians realized this yearn 
ago and since 1 1 J ti 7 have mnduvted a 
aeries of ill i'x designed to 
do v flop a «] :iet r inl breed ff hunter- 
killer satellite whose Hull* [mrposo is 
to blast unwanted foreign satrllilos 
into oblivion. This intriguing and 
frightening |> ms l"’ rt tc *nk on jj. new 
and event more con felling importance 
when the mainland (Chinese .started 



launching cxperi mental spy satellites 
i hi' their own in February DiTti. Tin 
Soviet spy-in-the-sky developments 
stepped li 1 1 in pave dramatically. 

Lost ] lecetnber, radar observer a 
with the North A merman Defense 
Command (NOR AD) watched ape)!- 



btiund as tuo Russian satellites went 
through a hunter- killer exercise as 
they orbited Ihe Farth. One satellite 
acted :u-i tho "vii-lim” while the hunt- 
i-r iirst circled it, os if iiiHpeetiug it. 
then used n camera to '‘shool 1 * it, 
experts believe. I' ho implication Was 
grimly clean If you cun maneuver 
one satellite close enough to another 
to take its picture, you can also ma- 
neuver close enough to blow it up. 

It is well known tlial moat satel- 
lites already tarry srlf-dr.siruel, e\- 
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U.S. OBSERVERS WATCHED SPELLBOUND AS 



plosive charges that a in he triggered 
by radio command from Earth. So 
far, this capability has been used 
only to get rid of unwanted satellite# 
that have strayed from orbit, gone 
dead or otherwise outlived their 
usefulness. Hut if you can explode a 
satellite oik command, you can also 
make it el controllable bomb. Just 
sneak it up next to an enemy space- 
craft, press a button and— pow! — no 
more enemy satellite. 

Last fall word leaked out about it 
satellite: attack that was neither an 
experimental exercise nor a war 
game between two Soviet spacecraft. 
This time the victims were two U.S. 
satellites, an early-warning surveil- 
lance satellite and a companion mes- 
sage relay satellite. The surveillance 
satellite had been blinded and it# 
companion totally crippled. What 
really happened is still being debated, 
The official explanation is that the 
bright glare of fires burning off nat- 



lights and sharper television systems 
to show Earth watchers what the at- 
tacker# look like, and they carry 
extra fuel and rocket power to get 
out of the kilter's way. 

In addition, these are backed up 
by u small fleet of decoy satellites 
that also give oil' an alarm when they 
spot an intruder and, if necessary, 
will sulcldally eliminate the hunter- 
killer by rushing up to it and explod- 
ing. 

As another backup precaution last 
March we launched the first two of a 
new scries of "dark" satellites. Built 
with special exteriors to make them 
invisible to conventional radar, these 
will be set out in deep apace where 
they will wait silently to be called 
into action to substitute for destroyed 
satellites, 

To implement its own seek-and- 



the unmolested territory, the sanc- 
tuary that it is today. 1 ' 

What could change this "sanctu- 
ary" into a real battlefield, according 
to many experts, is the development 
of some kind of "death ray"— a weap- 
on that needs only one shot to de- 
stroy its target and that has no 
elFect on the vehicle used to fire it. ■ 

Regular weapons no good ^ 

Except for sacrificial satellites that 
deliberately blow themselves up, con- 
ventional weapons are of little use in 
the vacuum and weightlessness of 
space. Trying to fire a small 20-mm 
cannon from a satellite would have 
the same effect as igniting a propul- 
sion rocket on the craft — the reactive 
force of the gun's recoil would blast 
the satellite out of orbit in the op- 
posite direction, rendering it useless. 

What’s needed is something that's 
fast, deadly— and recoil-less, Eight * 
now, the prime candidate to fill that 
spot in our space arsenal is — you 
guessed it — a weapon using Light 
Amplification by Stimulated Emis- 
sion of Radiation, better known as 
the laser. In theory, the laser is the 
perfect space weapon. It’s fast— lit- 
erally traveling at the speed of light 
- ha# no more kickback than a flash- 



If you can explode a satellite on command, you 
can make it a bomb. Just sneak it up to an enemy 
spacecraft and — pow! — no more enemy satellite. 



lira! gas on a Soviet pipeline caused 
the blindness, but skeptical critics 
say it would have taken a fire 10 to 
10,000 times brighter to cause that 
kind of damage, Some speculate that 
the spacecraft were knocked out by 
an experimental high-powered laser 
beam from Earth, 

Of course the Pentagon has not 
been unaware of this renewed Soviet 
interest in satellite warfare and has 
a few defensive and offensive tricks 
of its own. Back in the early 1960s It 
briefly toyed with the idea of a one- 
o it -one Satellite Inspection Technique 
(called SAtNT) by which we would 
launch satellites to check out every 
one put U]] by the Russians. However, 
the idea was scrapped after it was 
realized they were putting up far too 
many for us to look over one at a 
time, 

Attack alarms 

Among the ideas that did make It 
is the special equipment added to 
new models of our SAMOS (Satellite 
ami Missile Observatory Systems i 
and MIDAS i Missile Defense Alarm 
System) satellites, part of our licet 
of "Big Bird" surveillance recon- 
naissance network 50,000 miles out- 
in space. They are now equipped with 
special Eilarm systems to alert Earth 
if they come under attack by hunter- 
killers. They have high-powered 



destroy strategy against hostile 
spacecraft, the Pentagon is consider- 
ing such sneaky tactics as using 
"mine layer" satellites to sprinkle 
clusters o£ explosives in the orbital 
paths of unwanted satellites or even 
using the Space Shuttle with its large 
cargo bay to kidnap enemy satellites, 
snatching them literally out of space. 

The subject of arming satellites 
for open warfare with one another is 
a very touchy one, both militarily 
and diplomatically. The reasons sire 
the 1967 Outer Space Treaty by 
which both Moscow and Washington 
agreed to ban weapons from apace, 
and the 1972 antiballistlc missile 
treaty in which both agreed to leave 
each other's spy satellites alone. 

In fact, it was the 1972 treaty 
which banned another satellite weap- 
on, the Russians' Fractional Orbital 
Bombardment System. Essentially 
this was a bomb in the form of a sat- 
ellite which hugged the planet in a 
dose Earth orbit. On command, it 
could break it# orbit and plunge to 
strike an Earth target and detonate. 

In spite of these treaties, no one is 
so optimistic as to think that all will 
remain quiet on the outer-spare front 
forever. As Dr, Malcolm R, Currie, 
director of Defense Research and 
Engineering for the Pentagon, re- 
marked: "Over the next 10 to 15 
years space is not. going to remain 



light beam, and actually would be 
even more efficient in space than on 
Earth, 

The reason is the laser jp H beam 
of light so concentrated it can bore 
through the densest of materials. On 
a cloudy or foggy day on Earth this 
concentration tends to get broken 
up, but cut in airless space this is no 
problem. Equipped with a high-in- 
tensity laser gun, a soldier satellite 
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Not quite a “death ray" 
yet, but thi& laser ■aimed 
bazooka -like rocket 
launcher I » getting dose 
to the ulhmale deadly 
weapon. Laser beam spots 
target, then rocket “rides"' 
beam to score hit The 
portable field piece is 
designed to let toot 
soldi era knock out enemy 
tanks and low-flying 
planca at great distances. 
Simitar system could be 
adapted for space-war use. 



The Army has developed a rifie- 
like ranging laser for its tanka and 
artillery as well as a tank -mounted 
laser cannon. The Air Farce has an- 
other laser powerful enough to knock 
an airborne target out of the sky. 
And in a report to Congress this past 
February, DARPA director Dr. 
George H. Heilmeier admitted his 
agency is also working on satellite 
armaments using lasers. In fact, some 
experts believe the United States will 
have its first laser weapon in space 
by the 1030s. 



Next: particle beams 

Another version of the death ray 
getting special attention from the 
Russians is the particle-beam weap- 
on that accelerates charged atomic 
particles, such us protons and elec- 
trons, and Uses large electromagnets 
to aim the .stream of particles. Ac- 
cording to military intelligence, the 
Russians have had a huge research 
commitment to this weapon for the 
past 2ii years. The word is they may 
have an experimental model ready 
for testing some lime this year, and 
plan to have it fully operational by 
the 1930s, In May, the highly re- 
garded industry magazine Ar/<t(>on 
Week anti Space TechnoUw/t reported 
ominously that such a breakthrough 
°muy soon provide a directed-energy 
beam weapon capable of neutralizing 
the entire United States ballistic 
missile force/" 

U.S. research in this area has not 
been so intense largely because our 

I . . I ' i U . . I i I I. . ■ . . I -v 



Exp e rim onto I laaar- 
guldnnct equipment is 
Installed In the nose ol 
military aircraft at 
right, Latert are used 
both lor p recite aerial 
navigation and pinpoint 
lira-control iyal«ms that 
help lo direct air-lo air 
mlaallet lo unseen 
large la miles away. They 
can alio guide missiles 
to enemy ground targets 



HE RUSSIANS PLAYED SPACE WAR 



In lab leats, as shown 
at left on facing page, 
laser beams of highly 
concentrated light have 
burned holes in steel and 
"fried” other male rials. 
There's no doubt that a 
•hort-r*nge "KlHer" ray 
is feasible; main problem 
is the tremendous power 
needed lo produce rater 
beams wllh enough range 
to be combet-pradlCBl. 



ago as 1934, Nikita Krushchev, then 
Russia's: Premier, was bragging to 
a visiting American industrialist 
that "our Soviet scientists are su- 
perior to yours/ 1 As proof he picked 
up a steel ruler sitting on his desk 
and pointed to a series of different- 
siaecl holes drilled in it, 

‘‘You see these holes ?" he asked 
his visitor, 'They were drilled by 
rays of light that our scientists 
created V' 

Here in the United Stales our own 
laser weapon research is done at 
Kirkland Air Force Base in Albu- 
querque, N.ftL, under the code name 
"Eighth Card,” Working under the 
direction of the Defense Ad- 
vanced Research Projects 
Agency t DARPA i, sci- 
entists ha ve a I read y come 
up with a small arsenal of 
laser weapons. 



could cripple an enemy satellite or an 
Intercontinental Ballistic Missile 
(ICBM I as it arched above the at- 
mosphere on its destructive run. 

One problem, however, is that a 
light beam of weapon -strength in- 
tensity takes a tremendous amount 
of energy. For example, one arms 
specialist says we could build a long- 
range laser cannon with our present 
know-how. The only trouble is it 
would be a huge piece of apparatus 
and would need most of the electric- 
ity generated in the northeastern 
United States to make a single shot. 
“It's great protection,” he says, “if 
you don't mind living by candlelight/' 

In apite of the obstacles, 
both powers have been 
pushing ahead. As long 
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T WO giant steps have bean i^h n bor oi recreational watercraft Jaws, 
recently to knrp tie alive tin thy', and since then Additional changes 
water have been made. For a white, ex- 

One is a new low making a it captions wen„ allowed for canoe- 
legal to go nut cm any kind of JjQ.a who claimed they needed to 
without ii I fie preserver along. j^neai' more flexible nonapprgved 
The second development ipt- vests in grder to paddle- easily, 
proves the looks and fit of ph-serv Wow. however, light ioosefy fitting 
ers so modi that a boatman i£. vests have received Coast Guard 
tempted to wear one instead of okay and all boatmen must follow 
stowing it out ol roach and sight. Ih^. rules,. ‘ 1 

Any boat— and that now meads ^ Latest rpgtrlrements are quite 
rafts, rowboats, canoes, Kayjtfejte^ stTaigtrtftffwdrd, Lite preservers 
sajJboatSj skiffs, anything yon’flm^&rrj raffed Fm^.onal Flotation De- 
paddle or power or salt away, from vices {PFDpj, ond must be labeled 
land — must carry the right prs- ‘Goa A Guard Approved Equlp- 
server for each person aboafj fl ment" which shows ttiey have been 
the waterway is under G^afrtGouj ^sa hitn s # aftd ebmpty with CG 
jurisdiction. You don't ivenl live to specifications as to materials used, 
be aboard; if you’rcyjyLos water^cjua sjhmAwcl, * ind performance, 
skis, a preserver for you must be Some pi ^servers, sudTTas sfcJ belts 
carried aboard the towboat. The and Mae West types that are in- 
rules apply just about anywheip dated by^O^y called*?* or mouth 
you might go boating State taws are not approved because they 
have been passed to cover waters migjij not keep a wearer upright or 
that don’t come under Federal reg- do not inflate automatically If he is 
ufations, and sometimes are more unconscious. They are useful to 
strict than the Coast Guard require- have along, but wilf riot count as 
ments. legal equipment ff you are stopped 

During 1971, a Federal Boat Safe 
iy Act was passed to update a num- 




At last, an ‘American 1 mini-car that can 
hold a candle to the competition. 



At the wheel of the Fiesta, as shown below, 
you experience what blg-on-the-inside, 
amatl-on-lhe-ouliide means to a driver 
Sun roof adds to spacious feeling. ol course, 
as does the open, shelf-like, right-tide dash. 
Note that front vent windows are back I 
As evident above, hatch door opening e* rends 
to bumper. Front end is indistinctive. 








European Fiestas differ slightly from 
the LLS. versions. Overseas Fiestas 
come in si* levels of trim as against 
four here. 

The ILS. Fiesta uses the iGQQ-ec 
Kent engine while European versions 
carry 957-cc and 111 7-ec powerplants 
— all identical except for dimensions, 
Minor body details like headlamps 
and upholstery also differ for different 
sides of the Atlantic, 

The Fiesta represents Ford's answer 
to GMs world car— the GM T-Car, 
which we know In the United States 




FIRSTHAND REPORT 

by Michael Lamm 

WEST CQASl t-OHOH 




pord's "world car." the Fiesta, has 

* ■ come to America. It's a huge in- 
ternational undertaking-engineered 
mostly in Germany, available on the 
Continent since September 1976, 
launched in England early this year, 
here this summer, and slated lor 
Souih America, Africa and Australia in 

* the near future. 

Where exactly is ihe Fiesta built? 
All over. Everywhere. Cylinder blocks 
and crankshafts are cast In Dagen- 
ham, England, but European Fiesta 
engines are assembled In Valencia. 
Spain. Versions destined for Ameri- 
can shores, however, have their en- 
gines built in Kent, England, 

Carburetors come from Belfast. 
Transmissions and axles are made fn 
Bordeaux, France, and some gears 
and aluminum castings come from 
Cologne, which also supplies a num- 
ber of the Fiesta's body stampings. 
Wheels? Genk, Belgium, Gag tanks? 
Saadouis. Germany. Sparkplugs? En- 
field, England. Radiators? Basildon, 
England. 

And the cars themselves finally 
come together, all miraculously whole 
and similar, in three huge assembly 
plants; one in Saarlouis, one in Valen- 
cia and the third in Dagenham. 

Ford's 'World Car' ideas 

Only an organization as huge as 
Ford of Europe could oversee such a 
complex Logistical arrangement. Even 
at that, it takes a fleet of aircraft, 
ships, rail car?, trucks and Ford's in- 
credible communications network to 
get the many parts where they're 
needed. 



as the Chevetle, in Europe under Opel 
and Vauxhatl nameplates, and In 
Japan as the Isuzu Gemini. 

And I should mention, too, that 
Chrysler’s international division is 
readying its own world car, currently 
coded 1307-1308. Like the Fiesta, 
Mopar's mini uses a transverse Four 
and front-wheel drive, Chrysler plans 
la begin production soon in France 
and hopes to bring this car into the 
United Slates the first monlhs of 1978. 

You can see, then, that Ford has 
quite a lot riding on the Fiesta-a tre- 
mendous Investment in the present 
and future. There's talk of the Fiesta 
being another Model T— an every- 
man's car. And perhaps it is. 

Car design convergence 

Sociologists theorize that all world 
cultures are tending to blend together, 
and eventually there'll be only one 
World Culture. 

Cars are likewise dovetailing into 
whal amounts to two basic designs. 
Big cars follow the pattern exempll- 
1 Led by Mercedes— the "3-box" school 
of squared-off styling: hood, green- 
house, trunk. 

The minis are heading, Lt seems, In 
a different and much more radical di- 
rection. namely to crosswise engines, 
FWD and unit bodies— all pioneered 
by Ihe BMC Minis, introduced in i960. 

Today, the Fiesta is only the Latest 
representative of an automotive de- 
sign convergence that includes, 
worldwide, the VW Rabbit, Honda Ac- 
cord and Civic, Fiat 12S, Lancia, BLM 
Minis, Datsun F-10 {Cherry) and Peu- 
geot 104. 



What’s it lik® to drive? 

1 picked up a Fiesta Sport at BiM 
Stroppe's garage in Long Beach and, 
together with photographer David 
Gooley, put a quick, enjoyable 132 
miles on the car. We took ourselves 
on a pleasant tour of the immediate 
Southern California area. 

Gas mileage came to 32 9 mpg in 
whal probably didn't amount to a 
fair test. The car was nowhere near 
broken in, and it's pretty unscientific 
to base a mileage figure on just one 
refill. Even at that, 33 mpg Isn't half 
bad considering our trip included 
highway, mountain and considerable 
stop-and-go driving. 

The Fiesta's engine impressed me 
as being agreeably strong and flexi- 
ble. I could throttle down to ID mph In 
fourth and hold it there, then shift to 
second and take off like a flicked fly. 
The pushrod Four likes to go, thank 
goodness, and while it's a little noisy 
accelerating, there’s no buzz nor hum 
at freeway speeds. 

The four-speed transmission shifts 
with remarkable ease— it's smooth, 
positive and weH-ratioed, Reverse 
takes a shove downward on the gear- 
shift lever, like the VW Beetle, and in- 
volves a bit of practice. 

The Fiesla handles extremely well, 
with excellent roadholding and fine 
directional stability in erosswinds. I 
feel some credit lor this has to go to 
the MicheJm radials, standard on all 
Fiestas. 

1 found no particularly noticeable 
torque steer under normal accelera- 
tion, but when making fast J-lurns un- 
der full throttle, the rack-gnd-pinion 
steering doesn't want to recenter it- 
self automatically. It requires physi- 
cally turning the steering wheel back 
to tho straight-ahead position under 
those rare conditions. 

Considering its very positive 
cornering ability, the Fiesta rides well, 
without the jiggliness of so many 
short-wheelbase cars. Front suspen- 
sion comes via conventional Mac- 
Pherson struts (invented at Ford and 
now practically universal among 
smaller cars), but the rear axle is a 
five-link, coif-suspended, steel tube 
beam with a track bar, anliroll bar, 
and freestanding tubular shocks. The 
entire suspension system Is heavily 
isolated by rubber bushings, helping 
to make the Fiesta admirably quiet on 
the road. 

Inside the Fiesta 

Instrument layout on this Sport 
model includes a tach, temp gauge, 





Emmy service lecture* Include treneluceni 
reservoirs to quick check fluid levels. 



trip odo, speedo and a raft of warn- 
ing lights, all handsomely packaged 
and very readable. Switches stand in 
stalks on the steering coiumn. 

There's a broad parcel shelf with 
a cavernous (and l mean cavernous) 
glovebox on the passenger side. Door 
bins and map pockets on front seat- 
backs are nice unexpected touches 
in Sport and Ghia versions 

Supercomfartabie seats recline 
and adjust about every which way. 
so you can find a comfortable driving 
position, no matter how tail or short 
you are. Rear-seat leg room is ample, 
but there’s not an overabundance of 
headroom in back. 

For cargo, the rear hatch lifts to 
expose a double-floored trunk. The 
rear seat folds flat for more volume, 
and another bin is under the bottom 
floor next to the recessed spare. In 
Ghia versions, this bin is plastic- 
lined and lockable. 

What about serviceability? 

Ford engineers went lo great 
lengths to make the Fiesta easy to 
work on. Word came down from on 



high to "simplify wherever possible." 

Early in the Fiesta development 
program, electrical engineers scruti- 
nized the car's wiring harnesses and 
got rid of 40 percent ol the proposed 
electrical connections, 

Researchers studied the 100 most 
common repair problems of FWD 
subcompacts and found ways to cut 
repair times in the Fiesta. Front disc- 
brake rotors, for example, can be 
checked and changed without re- 
moving hubs or bleeding the system. 
Suspension components are sei 
up for quick replacement The ex- 
haust plumbing uses quick-release 
hangers. Major engine, clutch and 
transaxle work can be done without 
taking out the engine. The heater 




FI Ip-up sunrool option tilt* up at rear 
edge or It can be removed completely. 



core slides in and out tike a slice of 
toast. The clutch cable and ball joints 
are sot up for quick replacement. 

In the body, big access panels un- 
bolt for getting at hidden places. 
Doors have bolt-on hinges for easy 
adjustment or removal. Bumpers and 
grille come off and go on quickfy. 

Many joinis are lobed for life. 
Wheelhouses use plastic liners to 
prevent rust. Body welds end joints 



have been carefully thought through 
to avoid pockets and traps that might 
catch road salt and mud So in theory, 
at least, the Fiesta comes as a back- 
yard mechanic's delight. 




Cast-alumlnunvslloy wheel a. optional of 
course, were d aligned for the Fiesta, 



Levels and options 

The Fiesta comes in four basic ’ 
trim feveis: Standard, Decor, Sport 
and Ghia, We guess that base price 
will be around S350O. 

The Decor group gets you plusher 
seats that recline, rear- window de- 
froster, more insulation and pepped- 
up accessories. Sport adds a tach, ^ 
heavy-duty suspension, fancier 
wheels and interior appointments, 
more sound deadening and "S"' de- 
cals. The Ghia option mounts wider 
Michelin radiais, plusher interior ap- 
pointments, distinctive body mold- 
ings, brightwork ahd more insulation, 

More options include an inter- 
changeable flip-open sun/moon roof, 
front vent windows, power brakes 
and an AM/FM stereo radio (the fast 
ready in September). There's talk of 
an automatic transmission conning 
soon. 

So if you want a small, weli-built 
car to travel in and work on, here's 
a front runner with pleasant surprises 
and a real '’fiesta'" to drive. + * * 



HOW FORD’S NEW FIESTA COMPARES WITH 

OTHER SMALL ECONOMY CARS WITH FRONT-WHEEL DRIVE 
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POPULAR MECHANICS 






Driving the 
Lambda Sond Volvo 

It's a clean machine—viewed from 
the tailpipe or any other angle. 




The 1977 245DL, Volvo'* lour- cylinder station wagon. load* a tremendous 77.6 cu. ft. 



FIRSTHAND REPORT 

by Sill Hartford 

AUTO EDITOR 




T his in not tho first time that 
Volvo haa beaten all the world’s 
automakers — biff and small — to the 
punch. The Swedish manufacturer 
began designing its cars for safety 
before our government asked for 
a&fe cars. Now the company has 
taken the lead in applying the latest 
dean-air technology to its passenger 
cars — and surpassing the toughest 
government emissions regulations 
easily. 

Volvo is the first to apply the 
Lambda Bond, or oxygen sensor ap- 
proach to emissions control, to a pro- 
duction vehicle. Lambda Sond is ac- 
tually a Bosch development, but, still 
iVs Volvo who's using it first — on 
the four-cylinder, fuel-injected en- 
gines in Its 240 Series of passen- 
ger cara. 

Designed tor California 

The Lambda Sond system easily 
meets the strict California emission^ 
standards, and is on all West Coast 
1977 four-cylinder Volvoa, Saab, the 
other innovative Swedish automaker, 
is using Lambda now, and even more 
manufacturers will put the system on 
acme or all of their California cars 
for 1973, Volvo may put Lambda on 
all its U.S- cars soon. 

That Volvo received an award for 
excellence in air-pollution Control 
from the National Environmental In- 
dustries Council impresses the en- 
vironmentalist in me,, but the driver 
in me is ecstatic that this has been 
done with no sacrifice in drlv&bUlty, 
The Lambda approach eliminates 
those air pumps, EGR systems and 
other add-ona that murder perfor- 
mance, 

This is an emissions control sys- 
tem you don't have to mess with; 
Performance of the fuel-injected 
Four with Lambda ts silky-smooth 
and strong, and that goes whether 
it’s hot or cold, whether you're down 
in Death Valley or up in the Conner 
Pan*. 



Translating f rom tho Greek 

When I picked up the 245DL 
wagon to test last February, 1 no- 
ticed that Volvo was actually using 
the Greek letter. Lambda* on the 
grille badge (in addition to 11 Volvo" 
on another badge, Volvo in Latin 
means, "I roll.”). Now, if we enn 
throw in a reference to German 
we’ll be all set: "Sonde" in German 
means sensor, and in mathematical 
equations, Lambda is used to repre- 
sent air fuel ratio. iSo that's why 
Volvo says its cars are "far people 
who think."} With the language les- 
son out of the way, J can get back 



to the system itself which is quite 
simple. 

The feedback circuit 

As shown below, there is a feed- 
back circuit from the oxygen sensor 
to the CIS, or continuous -injection 
system (CIS was described in PM's 
fuel -injection story on page 97, 
Nov* T 7ii f and a three-way catalyst 
in the exhaust system. The feedback 
system keeps the combustion process 
working within a very tight toler- 
ance of air 'fuel ratio— not a sloppy 
14 to 1 or 15 to l. but in a narrow 
working area only ,02 air/ fuel 



How It works: The oxygen 
sensor In exhaust manifold 
dotted* the oxygon lev*! 
in Ihe exhaust gas, which 
I* a measure of air-fuel 
ratio. If mi xl ure 1* too 
rich or loan for the loweti 
emlsr'ons (*(*o b#*t fuel 
economy), feedback tlgnal 
cause* the Injection 
sysiem to adjust ratio, 
Three-way catalyst to 
exhaust then reduces HC, 
CO and NOx to low levels. 
No add-ons adversely 
affect dr I v ability 
or performance. 
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M ost owners bought their 
Chargers or the basis of 
styling: nearly SO percent 

"As a Realtor/’ comments an 
upstate Mew Yorker, “I want a 
car I'm proud to chauffeur my 
clients around In, and the Charger 
looks fantastic/' 

"Good styling," agrees an Illi- 
nois college instructor; "less boxy 
than GM and Ford products ” 

Charger vs. Cordoba 

"I traded a 1976 Cordoba In on 
my Charger, 1 ' affirms a Saratoga 
Springs insurance salesman. 

"Really a good-looking auto- 
mobile" says a Miami manage- 
ment consultant, and a Michigan 
technician echoes: "Beautiful — 
that's why I bought it," 

Yet 5.6 percent of the owners 
we queried said they'd like the 
Charger even better If it looked 
less like Its cousin, the Chrysler 
Cordoba, "I wish they'd go back 
to the ’classic' Charger body style, 
because now it's too much like 
the Cordoba/ 1 

Brand loyally 

Styling, of course, isn't the only 
reason that people buy Chargers, 
Past experience came in Mo. 2, a 
Texas manufacturer s rep noting. 




"I had 126,000 trouble-free miles 
on my 1&7T Charger, with no ma- 
jor repairs, so I have a lot of 
respect for the reliability of Chrys- 
ler products" 

"We have been a Dodge family 
for the 10 years we've been mar- 
ried." states an Illinois pharmacist 
and his substitute-teacher wife. 
"Our 1967 Polara still runs like a 
champ/' 

Buyers also do appreciate the 
Charger's price. Observes a self- 
employed Californian: "We chose 
the Charger because It was 
cheaper than a Cordoba but ba- 
sically the same car," 

Styling again topped the list of 
best-liked Charger qualities, and 



right behind that came handling, 
ride, comfort and economy. We 
asked owners to list their spe- 
cific likes, and here are represen- 
tative replies: 

"Very reponsive with good ac- 
celeration. It rides very smoothly 
and quietly, handles easily, and 
1 Just feel good driving it." — Ken- 
tucky telephone serviceman, 

A Michigan machine operator: 
"I have nothing but praise for any 
of the four Chargers we have 
owned. However; this present 
Charger is by far more outstand- 
ing than the previous ones." 

"I appreciate the car s handling 




Distinctive paint schema and roof 
colors Identify Daytona series. 



characteristics, its performance, 
and the way it looks," says a 
District ot Columbia domestic 
worker, 



BY MICHAEL LAMM west coast editor 
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Classic styling sells the 
Charger, but owners 
bemoan fuel mileage 



Hidden wipers tend to 
pile up snow, aren't 
universally revered. 



Cold alarts end stumble-free 
Acceleration result from 
MaPar's Lean Burn system. 



Owners say they like 
classic round headlights 
belter I hen "faddish" 
squ are ones. 



Photos by 1 he ttu'n'V 



Traditional torsion 
bars give the Charger a 
firm but gentle ride. 
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Lean burn and fuel mileage 

A Michigan housewife: “The 
lean-burn engine makes this the 
easiest-starting car I've ever 
owned. It handles like a dream, 




Char gar alters buckets or 60/40 
valour bench with inclining batiks. 



has snappy acceleration and good 
comfort." 

And a New York retiree: "This 
is the best car we have had in 
the past six years so far as work- 
manship is concerned.” 

As to the leasMiked features, 

. the one mentioned most often was 
lower-than-expected fuel mileage. 
All cars we’ve sampled within the 
last two years have fallen below 
ERA estimates {the EPA averages 
better gas mileage than the own- 
ers we survey}, In the case of the 



Charger, though, ERA and owner 
figures came nearer matching 
than for most cars, {see the data 
chart on page 117). 

As to other general gripes 
received from Chargor owners, 
here's a cross section: 

"Squeaky brakes," says a Mich- 
igan materials handler, "and my 
car was put together the week 

(PlQtlBQ IQ p age- ft 5] 



"Lass plastic,” cry a law owners, 
and many want more rear legream. 




For the 
record . . . 

The American specialty-coupe market 
took its inspiration from the four-place 
T him etc r bird of 1956 and has expand- 
ed Tremendously since then. Quick's 
medium-priced Riviera challenged I he 
T-Bird in 1963, and today's specially 
coupes span a wide price range. They 
include the Charger, Cordoba, Monte 
Carlo, Grand Prlx, Riviera, Eldorado, 
Toronado, Matador, Thunderhird and 
Continental Mark V, 

The Dodge Charger made Its First 
public appearance In 1966, between 
halves at (he Rose Bowl game. It be- 
gan as a la si back on Dodge's Inter- 
mediate (Coronet} body shah end 1 17- 
inch wheelbase. 

The Charger's first re alyl In g came 
lor 196B, and thal year the R/T made 
Us debut. The R/T could be ordered 
with either the 440 Magnum or 436 
hemi VS, 

In 1971 f Dodge shrank the Charger's 
wheelbase to 119 inches and gave It a 
Swoopy and entirely new body style, 
which design It shared with the Plym- 
outh Sal el I Ke. 

For 1978, SOOn after Chrysler"* high- 
ly successful Cordoba appeared. 
Dodge announced the new Charger' — 
nearly identical to the Cordoba but 
costing $629 less. Today's Charger 
comes in three trim levels: Special 
Edition (SE), Daytona Charger, and 
Midnight Charger, 



A NATIONWIDE SURVEY BASED ON 951,617 OWNER-DRIVEN MILES 
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gravel nicks result 
from body tuck- under, 
wait some drivers. 



\ 

Rear and front sway 
bar, glass-belted 
redials come standard 
on all Chargers. 



Opera windows have 
been squared ofl 
for 1977, can be 
Ordered with louvers. 



'Trunk too email, ” 
protest 8.1 percent of 
' owners We surveyed. 



Daytona's bold paint 
and stripe treatment 
captures the hearts 
of Charger buffs. 
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Pushbutton handyman 

II you need help around Che house and can't find anyone to do the work, build 
yourself a domestic, That's what Ben Skora of Palos HI Els, III., did. His robot, 
named "Afok," Is programmed lo act as butler, waiter, dog walker (lefi), refuse 
dumper (right). Under pushbutton control, he'll hold a soldering iron or other tools. 




Trailer ball-coupler lock 

Trailer ‘homo thieves who make a busi- 
ness of becking up lo perked empires, 
hooking on and driving them away oanT 
hitch up if the coupler socket Is 
equipped with a Sentry Sail Lock. The 
dummy ball blocks the socket and Is 
held In piece by hardened-steel pins 
that slip into holes In the coupler when 
extended by turning a key. Rounded 
pin ends prevent driving or drilling out. 
Si 7 lo $20. Recreation C rent ions, 210 
Wesl Oldfield, Lancaster, Calif. 93534. 



Skinny solar sums 

Newest solar-baitery-powernd Sun Man 
calculator is so slim it slips in a poc- 
ky! its battery lakes two hours of 
window light to recharge. Six functions 
Include percentage and square rod. 
About $99 95, Sharp Electronics, IQ 
Keystone PL, Paramus, N.J. 07652. 




Pressure washer 

on wheels 

Two pistons drivo a ^i-hp 
pump lo provide a pres- 
sure of 500 lbs. per square 
inch for a high-effidency 
power washer. The 75- 
pounp unit mixes water and 
detergent and sprays it at 
Iwo gallons a minute from 
turret -head nozzles on a 30- 
fooi gun hose. It will scrub 
a walk, wash windows up- 
stairs or down, dean a 
house wail, unctog gutters 
and downspouts or clean 
the car Model 250, 1372. 
I nte* national Harvester, 401 
North Michigan Ave., Chi- 
cago, til. 606H. 




60 



POPULAR MECHANICS 






Spy station a, foreign broadcaster*, tram 
operators and counlfeu other shortwave 
signals are tuned easily with the Yaesu 
FBG'7 general-coverage radio receiver. 



PM ljIioio: Bonn Mi re hell 



New inexpensive shortwave 
receivers open up a world of 
excitement when you tune in from 
your own home listening post. 



• • r - t ■ ' tS 



by Carmine W. Prestia Jr;, WB3ADI 

Eavesdrop 
on the world 
with these 
hot new 



E xotic music from the Orient, 
precise news from London, 
ham radio operators helping out in 
an earthquake, even OBers talking 
across your home town. Now you 
can eavesdrop on radio signals, 
secret as well as public, more eas- 
ily than ever before. 

There’s a new breed of general- 
coverage radio recei ver being used 
by shortwave listeners (SWLs) 
around the world. The new sots, 
costing $150-$$ 50, are as sensitive 
and well-built as the $2500 rigs of 
the 60s. Names like Yacau, Brake, 
Radio Shack and Heathkit 
have a familiar ring in 
SWL listening posts 



receivers 

r> - v -Wj5; 









-* . 









Frequency- synthesised Drake SSR-1 shortwave receiver Is styled lor the family room. 
S^n ale from the farthest comers of Earth are heard easily on this new breed of radio. 



where sets by these manufacturer 3 
can pick up weaker signals, am sepa- 
rate interfering stations, and have 
more features than many of yester- 
day's more expensive receivers. 

Supersensitive sets 

These new radios go beyond $25 
multiband portables which can hear 
oniy the giants of inter national 
shortwave broadcasting, In fact, it 
takes little mare than a wet noodle 
to pick up the millions of watts 
transmitted by Radio Moscow, Voice 
of America, or the British Broad- 
casting Carp. (BBC). The new batch 
of professional communications re- 
ceivers offered to hobby listeners 
are far more sensitive, selective and 
convenient to use. More sensitive 
means that they can hear Afghan- 
istan. Feking,. or the 50 African 
nations now transmitting music, 
news, comment, sports and other ex- 
citement on shortwave. More selec- 
tive means you can tune in weak 
signals buried on the dial between 



Radio Cairo, All India Radio, Radio 
Japan or the Voice of Vietnam. 

The new sets are mure convenient 
with more controls up front, finer 
tuning knobs and well-marked front 
panels. Radio Shack, Drake and 
Yaesu receivers can be tuned contin- 
uously from 550 kilohertz (kHz) to 
30 megaherU ( MHfc) in the radio 
spectrum. The Radio Shack set also 
tunes 150-400 kHz. (See Hmv to 
Eavesdrop on C l tmk-and^ Dagger 

Radio* page 72, Aug. ’76.) 

All you need to make these new 
sets work is a simple antenna. That 
could be a wire out your window to 
the nearest tree, or even a a malt- 
diameter hidden wire stretched un- 
der your living room rug. 

We listened to hams chat with 
each other, propaganda from Al- 
bania and radioteletype carrying 
news stories to tickers in far earn- 
ers of the Earth on four topnotch 
seta. We tested Model FRG-7 from 
Yaesu Electronics Corp,. Rax 108, 
Paramount, Calif. 5)0723 ($299) ; 



Model SSR-1 from R.L. Drake Co., 
540 Richard St, Miamisburg, Ohio 
45342 (I860); Model DX-lfiQ avail- 
able at 5(190 Radio Shack stores in 
North America ($159) ; and Model 
HR-1680 by Heath Co.„ Renton Har- 
bor, Mich. 49022 ($199). The excel- 
lent Yaesu FRG-7 is available from 
Sears, Roebuck and Co. (catalog No. 
61A3638C) as well as hobby shops. 

Frequency synthesizer 

The Drake and Yaesu rigs use an 
ultramodern synthesizer circuit to 
determine what frequency the receiv- 
ers are tuned to. Radio Shack uses 
conventional tuning capacitors but 
adds dial markings so you can tune 
quickly to an international broad- 
casting portion of the radio spec- 
trum or to a ham band, making it 
easier for an SWL newcomer tn find 
signals of interest. 

Both Radio Shack and Yaesu have 
noisq limiters ta dampen static and 
car-ignition interference. And the 
Radio Shack has an automatic vol- 
ume control i A VC) switch so you 
can select the steadiest signal. 

Yaeau and Drake provide atten- 
uator switches to cut down signal 

strength from overpowering local 

stations. These are useful when local 
AM broadcasters overdrive the re- 
ceiver or when your CR neighbor 
transmits on the channel next to 
yours. Radio Shack uses an RF gain 
control, rather than an attenuator, 
giving you a greater range of control 

Monitor CO channels 

You can tune smoothly and contln^ 
uouaiy from 26.960 to 27.400 MHs 
( CB channels 1-40) P hearing signals 
between channels. You might operate 
your CE set on one channel while 
using the shortwave receiver to mon- 
itor emergency Channel 9. 

All three receivers have dual pow- 



i 
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Scan these shortwave frequencies for exotic signals 



120-meter band 
90- meter band 
75-meter hand 
60-meter band 
4S-meler bend 
41 -malar band 
31 -meter band 
25-meter band 
19-meter band 
1&-meter band 



2.300-2.500 MHz 
3.200-3.400 MHz 
3.990-4. 000 MHz 
4.750-5.060 MHz 
5.950-6.200 MHz 
7.100-7.300 MHz 
9.500-9.725 MHz 

11. 700- 11.975 MHz 

15.100-15,450 MHz 

17.700- 17.900 MHz 



13- mater hand 
11 -mater hand 



160- meter band 
80-meter band 
40-meter band 
20-meter band 
15-meter bend 
10-meter band 



21.450-21.750 MHz 
25.600-36,100 MH* 



1,600-2.000 MHz 
3,500-4.000 MHz 
7 000-7.300 MHz 

14.000- 14 350 MHz 

21. 000- 21. 4&D MHz 

20.000- 39.700 MHz 



Hem are frequencies in ihe shortwave 
perl Ion of ihe r&dio spectrum whe re 
inter nation a I broadcasters amateur 
radio operators and otuer transmit- 
ters can he heard: 

International broadcast iog to SWLg 



The War id Radio TV Handbook by 
Jens Frost hi Denmark, distributed by 
Billboard Books. 1515 Broadway, New 
York, N.Y. 10036 ($10.95), is a papular 
guide la the international broadcast- 
ing stations and their frequencies. 

U.5, amateur radio- bam’ bands 



US. Amateurs nave additional fre- 
quencies. in the VHF and UHF parts 
of ihe radio spectrum. 



US- J CB + citizens band 
Channels 1-40 26.965-27.405 MHz 



Time signals 

BVP. Shanghai, China, 9.366 MHz, 

CHU, Canada, 3-330 MHz.; 7,335 MHz. 
JJY, Japan, 10,000 MHz, 

RAT. Moscow. USSR. 5,000 MHz, 

WWV, Colorado, and WWVH, Hawaii 
2,5, 5.0. 10.0 and 15.0 MHz. 
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Earphones help you concenlrale on shortwave likening without disturbing others w'm'b 
you tune rare OX (distant) stations on the Realistic px-ieo receiver from Radio Shack. 



er supplier bit Lit in, permitting oper- 
ation from 117-volt house current or 
a 12-vutl automobile. boat or other 
buttery. Yaesu and Drake left * nitre 
inwidts their cabinet* for pucks of 11 
batteries. lEatteries are left inside 
the Yaosy and Drake and. if hmjsc 
electricity fails, the sots automatical- 
ly operate on internal batteries. 

How do they look? I! ad to Shack 
has a classic communications receiv- 
er kind of styling that comes with it 
very informative manual which 
makes it excellent for a beginner. 
Drake, however, has made the SSR-I 
in a different design that might tuck 
away easily in some family rooms. 
The V'aesu looks like a professional 
rig that would sit well beside your 
favorite chair or in any ham 
shack. * # + 




Ham-only receiver gives more for less 



You get a more sensitive, more sel- 
ective receiver for your shortwave 
dollars when you buy a set peaked 
for maximum performance on select- 
ed: bands. The HR-1680 by Heath Co., 
Hen ton Harbor, Mich. C$.199), does 
a spectacular job of covering five 
shortwave ham bands. It la targeted 
on the 80, 40, 20. 15 and 10-meter 
amateur bands only, unlike the gen- 
eral receivers which leave no gaps 
in coverage. Constructing the Heath- 
kit was easy. It took 20 hours and 
ho extra test gear was needed. 
Operation is a breeze with seven 
fast controls up front, The ratlin 



receives single sideband iSSB), In- 
ternational Morse code r€W), radio- 
teletype (RTTYj, slow -scan televi- 
sion (SSTV > and other exotic two- 
way amateur communications. 

Sensitivity of the 1680 is very hot. 
And selectivity permitted tuning be- 
tween stations clashing on adjacent 
frequencies, We even copied radio- 
teletype using a Model ST-5000 TU 
i terminal unit: by HAD Communi- 
cations Curp.. 807 East Green @t, 
Urbaua, III. 01801* The HAL con- 
verted audio from the receiver Into 
drive for a Model 19 Teletype* 

The 1680 makes an ideal begin- 



ner's set. Comparable ham rigs start 
at $4 JO. it s a great way to get code- 
copying practice since amateurs are 
on the air 24 hours a day. Tune in 
WlAW, flagship station of the Amer- 
ican Radio Relay League, or any ham 
transmitting CW* and get ail the 
practice copy you"]] need! 



Radlotelelyp* signals are Intercepted 
easily with Keathkll HR-1600 receiver 
and HAL Comm uni cal I on a Modal ST- 
6000, Audio from receiver (below lop) 
is converted jn HAL (below bottom} to 
drive Teletype Model 19 printer (right). 
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Sorting traditional 
wicker gondola. I he 
homemade Albatross 
(i(» shown below 
and on cover) la hot- 
air balloon powered, 
by 40-hp air-boat 
engine. Note the 
shrouded prop 
mounted on rear of 
gondola at right. The 
shroud provides both 
protection Irom Ihe 
blades and a ducted- 
lan effect to improve 
airflow efficiency. 

Big boom 
in gas bags 

There's such a mad scramble to 
bring back the airship that even 
do-it-yourselfers are building 
them in their back yards — and they 
might just help to usher in a 
new age in practical dirigibles. 



by Bill Allen 





B rian anti Kathy Roland want to 
fly from their home in Burling- 
ton, Conn., to virtEt relatives in Hun- 
tington, Long Island, h relatively 
short hop down the New England 
coast to New York. Seems simple 
enough — people do it every day. The 
thing that makes the Bolands' trip 
ft little different is that they plan to 
do it in a 112-foot-long homemade 
dirigible put together between their 
living room and hack yard. 

Brian readily admit* he isn't quite 
*u re jtiat where he will land 
the huge craft when he 





reaches his folks' place, or how the 
FAA will view the venture, but he 
wants to try it anyway to, a* he. flays, 
"surprise" his family — an objective 
there seems little doubt about his 
accomplishing. 

Actually, the Bolands’ dream ship 
— which took two years to build and 
involved the sewing of 3324 feet nf 
seams in ripstop nylon — is no idle 



fancy. It represents one of the many 
serious, scientific efforts on the part 
of smalt, private experimenters that 
are helping to revive new interest in 
the airship as a safe, practical means 
of transportation. All over the coun- 
try — working literally Sn back yards, 
abandoned aircraft hangars and 
other makeshift facilities — home- 
builders are coming up with fresh, 
new concepts in airship design that 
may find their way into commercial 
and recreational applications, 

H istor i cally , 1 ig ht e r-t b an - 

air rLTA) airship construe* 
tion has fallen into one 
of three basic classifica- 
tions: nonrigid> a gas 
bag l envelope] with no 
internal supporting 
structure, like a 
blimp; semirigid, a 
gas bag with a bot- 
tom "keel’' for extra 
bracing but no other 
framing; and rigid, a 
dirigible with a com* 
plete and complex inter- 
nal structure such as Good- 



year’s sister ships Afcrorc and Moron* 
jlmvn by the US. Navy in the 
1930s, the great Graf Zeppelin, 
and the famous Hindenburg whose 
fiery crash in 1937 did much to sound 
the death knelt of the rigid airship. 

Today, there are emerging excit- 
ing new hybrid designs that combine 
the best of several operating princi- 
ples, There are airships with pivot- 
ing rotors that can point straight up 
for added vertical lift, then tilt down 
to the horizontal for fast forward 
flight. There are dirigibles with 
wings that are half airplane, half 
airship. There are gas bags shaped 
like wings that, too, use aerodynamic 
lift to supplement the buoyancy of 
helium cells inside. There even are 
airships helped aloft by helicopters. 

Though none of these hybrids have 
been built, alt are aimed at achiev* 
ing greater lifting power, greater 
speed, greater control, greater oper- 
ating range, greater safety, greater 
comfort, greater economic efficiency 
— the very things that might just 
bring the airship back. 

The Bolands’ creation, called the 



Whimsically painted 
Cameron 0-36 above, i 
British Import, is b hot-air 
balloon also prop- powered like 
the AJbatr ose a t lab and Raven 
yfc, below. The big scoop hanging down 
iBIL behind ihe gondola directs ram 
air Into the bag to help melntal n 
“ ^ nonrlgld envelope shape. Craft 
accommodates two, Is 95 feet long, has 
i speed of about li mph, You can pick 
one up. delivered In the Untied Slates, 
lor S39,SQQ — let# tea and dealer prep, 





Delta -shaped "dying wing" it lop f* one* 
men protolypa of much larger Dfnalrthlp 
shown on following page. Ship has actually 
flown, indicating combination at gaa and 
wing lift could work. M left Is Raven s 
two-man, 120-loot hot-air “sport" craft 
powered by 65-hp VW engine wJlh steerable 
prop mounted behind gondola (above). 
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HORIZONTAL 
STABILIZER ^ 
AND L LEVATQH 



STURDY OOX B E AM 
SPANS ENTIRE 
AIRSHIP TO 
SUPPORT WINDS 



HELtUM CELLS 
SURROUND 
CARGO MOLD 



fuse lao 6; 

flULKHEAO 



bogie type 
landing wheel 

CLUSTERS 
crwo SETS ON 
EACH SIDE) 



TWIN JET 
ENGINES ON 
EACH WiNO 



CARGO HOLD 
RUNS THROUGH 
CENTER OF 
AIRSHIP. NOSE 
TO TAIL 



DROP-DOWN 
LOADING Ramp 
IN NOSE 



ROTORS PIVOT FOR 




FORWARD FLIGHT DR 
VERTICAL TAftECFFS 
AND LANDINGS 



On* of biggetl and most 
unuaual hybrid alrthip* 
profwaad it MmgitMtmr 
above. Hall airplane and 
hall dirigible, II would 
b* 650 fleet long whh a 
wlngapan oi 530 leal. II 
would rely on helium tor 
heavy- lift cap achy and 
[■1 angina# flbr hiQh- 
tpeed cargo delivery. 



OVERALL LENGTH *?2,B FEET 
MAX. HULL OlA 97 7 FEET 



STABILIZER 
iCNt OF THfl£ S 



Wln(-ih«ptd Dyna JrtbJp. 
Hhe Mageflltti* above, 
combine* gat lift wllh 
aerodynamic lift tor toolh 
tp**d and range. Ship I* 
powarad by pusher prop* 
along rear end. Navy it 
coneldatlng design lor 
long-range aurvelllanc* 
of enemy submarine*. 



double 
walled 
GAS CELLS 



GEODETIC F RAME 
OF GRAPHITE i POXY 
TUBING HAS HIGH 
STRENGTH, low weight 



F LIGHT deck ^ 

AND CREW QUARTERS 



GAS COMPARTMENT 



interchangeable 
PASSENGER AMO 
CARGO MODULES 



OE LTOlO "WING 



FAIL ION E OF 
TWO. EACH 
WITH RUGDERJ 



CROSS OIRDER 
CONSTRUCTION 
PROVIDES BOTH 
INTERNAL BRACING 
AND CARGO RACKS 



COMBINATION 
"E LEVONS” 

ON BOTH SIDES 
SERVE AS EITHER 
AILERONS OR 
iF levators 



MU L TlPLf 
FNOINtS 

I UP' TO ST 
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Afbatrottn, in a thermal airship that 
ia catching on in popularity among 
amateur airship builder* because it 
in relatively simple to produce and 
has certain advantages over more 
aop hi at i rated designs. Technically, 
the Atbatnmfi is a nonrigid hot-iitr 
balloon because it has no internal 
framing and uses hot air for lift, not 
a gar* like helium. It relies on pro- 
pane burners to supply the heat. 

Power mikn the difference 

What makes the Athafrosa an air- 
ship — aside from its elongated 
streamlined teardrop shape- —is that 
it is powered. Mounted on the rear 
of the quaintly traditional wicker 
gondola is a modern 40- hp, shrouded- 
prop Rockwell powerplanl originally 
made for propeller-driven swamp 
boats. With it Brian can make up 
to 12 mph headway In more or lean 
the direction he wants to go, instead 
of drifting along ut the mercy of 
prevailing winds as unpowered free 



3 - rotor 

CLUSTER 



owe of 
Two SIDE 
ROTORS 



SPIDER LIKE 
FRAMEWORK 
HOLDS 
SAL LOOMS 
together 



llgid-1ram*d dirigible al toft 
m facing page to conventional 
n appearance, but ha* unusual 
i«w laaturaa. tide rotora ptvol 
Ip or down for vertical or 
orward night In addmon. • 
all rotor with hollcoptaf-ltoa 
spate pitch halpa to pmtda 
llractlooal control. Daalgnad 
py Lightapoad USA, Inc., LS-60 
roiitd ha ATS tool lorn* -twice 
hat of 747 jumbo |ot. Circular 
na at thowa how paaain gnr* ah 
ildewaya to tnjoy iconic vlawa 
h rough largo cabin window* 



Roland allows as how the 12-mph 
speed of the 4ifwi(rowff Is somewhat 
less than spectacular and that its 
112-foot length, 65-foot height and 
140.000 -cubic-fool air volume might 
tie just a bit much fur the average 
do-it-yourself hobbyist to handle 
easily in his hack yard. The Alba- 
tron* is primarily a test bed for ex- 
perimentation, however, and many 
modi heat ions ere planned. 

First, Brian is going to try more 
power- — a 95*hp Subaru engine from 
which he expect* to get 26 mph, or 
double his present speed Next year, 
he plana to scale down the Albatron* 
to roughly half its current «ize, 
which he nays will be much marc 
manages hie —the present version re- 
quires about eight ground crewmen 
and carries four, the new half-scale 
ship will be launched and piloted by 
two— Brian and his wife, Kathy. Its 
gondola will be designed to fit a cur- 
top currier and hold the folded-up 
gas bag, flight gear and camping 



AIL 
AS CVCLIC 
ITCH FOR 

irectional 

OMTSOL 



3 ROTOR 
CLUSTER 

con forward 

F L IQHT 



9 r inclvd* ii gnerj Qbetix 
ca*i*J*ts gf clutter of 
(our tapir ala gat bags 
totaling airmail 9 minion 
cu. fl, or helium, A 
cOmplax array of tpidar- 
llke arm* and boom* 
hold* Eh* bn noon t 
logeihar and tproutt 
light roltti al ill* lip* 
tot vanlcai and level 
flight. UR capacity la 
given et ISO Iona. 

CARGO LOADS 
CAM EE RAISED 
OR LOWERED 
IN CENTER WELL 



Big boom in gas bags 



TWIN TAILS 

and Rudders 



M nil Fr*r1 I 



ballnonn must do. 
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Computerized scanners; 



A new breed of public- 
service radio scanners 
channel-hop among police, 
fire, ambulance, ship-to- 
shore and ham broadcasts, 
searching for exciting new 
signals to listen in on. 

R emember when you had to ask the 
mao in your local radio store what 
frequency the cops talked on? And 
you dropped $S on a crystal to hear 
that one channel in your scanner? No 
more! Now scanners search through 
thousands of channels, looking for 
new and different signals to excite 
your listening, And they do it without 
your buying any crystals. 

At the touch of one finger, you can 
fire off your own private signal seeker 
in search of secret police transmis- 
sions, downed-a ire raft hunts, news- 
men gabbing with their home offices 
about what realty happened behind 
the lines, or harbor pilots chatting 
with friends. You can program your 
receiver to scan your favorite fre- 
quencies tonight and change the pro- 
gram tomorrow. 

A revolution in public-service- band 
radio listening is underway. Manufac- 
turers are adapting the latest digital 
electronics technology to set design: 
a Digitat synthesizers replace crys- 
tals tor frequency determination. 

■ Digital readouts reveal actual 
frequencies of myslory signals being 
received, from unknown stations. 

■ Digital memories store and recall 
frequencies heard. 

■ Digital keyboards give you full 
command of all receiver operations 
at the tip of a finger. 

■ Digital microprocessors control 
the whole works. 



You save $40$ 100 in single of 
rocks for those crystal-less seamr*^ 
It would cost $75,000 if you had k* 
buy crystals for the 15,357 channels 
scanned by Regency's radio. And you 
won't have to keep lists of frequencies 
for which you have crystaled your 



radio. Large red light-emitting diodes 
(LEDs) Spoil out exact frequencies of 
signals received. Memories store that 
frequency information so you can get 
back there fast when action breaks. 

You don't need a code book, either. 
The first generation of digitally syn- 
thesized scanners merely repfaced 
crystals with electronic circuits. You 
had to lookup a frequency you wanted 
to hear and key special numbers into 
your scanner, This second generation 
of synthesized machines permits di- 
rect entry of specific frequencies, If. 
you want to listen to an amateur rncHiO' 
repeater on 146.94 MHz, you punch in 
146.94 on the radio's keyboard. 

Here's a rundown on some of the 
best of the new sets: 

Bearcat 210 

Etectra Co-, Cumberland, Ind , one 
of the best-known manufacturers of 
scanners, gives coverage of a wide 
chunk of the VHF and UHF radio 
spectrum in its Bearcat 210. The fig 
can be programmed to search arfy 
frequency from 32-50 megahertz: 
(MHz); 146-174 MHz and 416-512 MHz 

You can load 10 favorite frequen- 
cies into the 210 and it will scan those, 
Or you can set It off on a search of 
any one of the three bands for what- 
ever it can find to hear. It rapidly 
tunes across I he bands at a rate of 



Mystery signals are uncovered by Baa rest 
210 (right). Search -and-Tlhd sequence Is 
controlled by tinged ip keyboard. 

Exact frequencies are displayed as digital 
numbers in front-panel window. 
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Digital synthesized scanners 
seek uncharted radio signals 
in public-service bands. 



20 channels per second. And it is 
very sensitive to weak signals, even 
when used with its built-in telescop- 
ing whip antenna. 

Regency Electronics. Inc., Indian- 
apolis. lnd.> has the most versatile 
of the new seta in a model called The 
Touch. Along with the search and 
scan capabilities, The Touch has a 
priority receiver which sits back and 
listens to a channel you have specified 
as top priority. When a signal cornea 
in on that frequency, The Touch 
automatically switches there. You 'll 
never miss a call on your favorite 
frequency. 

The Touch also stands by on the 
National Weather Service frequency 
in your area and sounds an alert 
when NWS transmits a special tonn 
indicating severe weather warning. 

The Touch covers 30 to 50 MHz, 
14G to 174 MHz and 440 to 512 MH:;, 
It scans 12 channels per second. 

Both Bearcat 210 and The Touch 
have a feature long needed by public- 
service- band listeners: a filter to 



WHERE TO LISTEN 

Police, fire, ambulances, rescue 
services, weather reports, marine 
ship-to- shore, ham radio operators, 
ClA r FBI, forest rangers, railroad 
trainmen, even plumbers, all can be 
heard In the portions of the radio 
spectrum known as VMF-iow band, 
VHF-high band and UKF, 

In the VHF-low band, 30 to 50 
megahertz (MHz), you can tube in 
police calls from 45 lo 46 MHz and 
fire trucks Irom 33 to 34 MHz, 

In the VHF-high band, 146 to 174 
MHz, eavesdrop on telephone calls 
from private cars at 152 to 153 MHz: 
newsmen calling in stories at 173 lo 
174 MHz; and ham radio operators 
chaining from 146 lo 148 MHz. 

In UHF, 416 to 512 MHz, peek into 
Ihe world of taxicabs at 472 to 473 
MHz; police and fire at 460 to 461 
MHz: or the lilt la-known C8 band &! 
462 and 467 MHz. If you live 
where one or more of TV channels 
1 4 to £0 ere used, listen for sound- 
only TV signals from 470 to 512 MHz, 
Many areas have police, fire, 
taxis, school buses, telephone calls, 
and olher signals in all three bands. 
Remember, it's against the law 
to repeat to anybody anylhlng you 
overhear in these bands. You 
can't make personal gain from 
use of information learned while 
eavesdropping. So don’t talk about 
what you hearf 





The Touch, a new-signal -searching VHF-UHF scanning monitor by Regency (above), 
silently listens lo 15,357 radio channels. If will alert you automatically it the 
National Weather Service sends a severe weal her warning. Terms lec MCP-1 (top) also 
searches out uncharted signals, plays them lor you, stores them in memory, recalls 
on command. These new digital synthesized receivers need no code book or Crystals. 



screen out idle tonus usen on mobile 
telephones. The scanners keep right 
on searching when they come to a 
channel tied up by a tone, However, 
if any other audio is on that fre- 
quency. the scanners, lock up and let 
you listen in. 

These new searchers are in the 
$300 price range, have built-in loud- 
speakers and are powered by 1 10- 
volt a,t\ house current. The Touch 
and Bearcat 210 also work on l2-vo!t 
d.c. car. hoat or battery power. 

Termelec MCP-1 

The microcomputer built into Ten- 
ne lee's MCP-1 can look in 16 memory 
channels for your favorites or go off 
in search of the unknown. It sifts 
through 10 channels per second in 
three frequency ranges: 31,180 to 
5L655 MHz, 151,180 to 171,655 MHz 
and 451,180 to 471.055 MHz. The 
VHF4ow band spread is wide enough 
to cover nearly 2 MHz of the 6-meter 
ham band from 50 to M MHz. But 
the set doesn't include the 2-mcter 
amateur radio band which hums with 
excitement from 146 to 148 MHz. 
Nor does it cover the 420 to 450 MHz 
UHF ham band. 

Here's how they work. The receiv- 
ers have front-panel keyboards 
through which you enter frequencies, 
start .searches or program normal 
scanning. Suppose you want the Bear- 
cat 210 to search the frequency range 
of 152 to 153 MHz for unknown 
mobile telephone calls. You key in 
152,000 and press a key labeled 
“lower," Then punch in 153,000 and 
press “upper/ 1 Now press “start" and 
the automatic search begins. To stop 
the search or stay on a frequency 
after the machine has stopped, de- 
press “hold." 

Scanning your favorite 10 channels 
in the Bearcat 210 is accomplished 
by programming your selection of 
frequencies into the 10 available 
memory locations. For instance, if 
your local police operate oil 154 .655 
MHz, you punch in 154.655 and the 
“E” key to place the police frequency 
numbers into the radio's memory. 
Press “scan" and the rig starts look- 
ing over the 10 channels you like. 
Push “manual” to stop the action or 
to step forward one channel at a time, 

You can hold onto a channel for a 
couple of seconds after a signal dis- 
appears by programming “delay" in- 
to the memory. Or you can “lock out" 
a channel, causing the receiver to 
overlook it. 

There's a world of unusual and 
exciting radio signals waiting to be 
heard. You'll be surprised at just 
what you can hear once you have one 
of these computerized scanners on 
the job hunting down secret trans- 
missions. * * * 
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Hot-air pants 

Flying jeans soared over the Nether lands 
recently when a pair measuring 1160 
inches al the waist, wilh an rrseam Of 
1198 inches, levitated ever a blowtorch 
ffeme that tilled (hem with hoi sir. The 
pants wore made by Comoron Balloons, 
Ltd, at Bristol, England, lo promote (he 
Levi's jeans produced by a Dutch firm. 
The advertisers had lo get a certificate 
ol airworthiness before they could launch 
i hair unique hol-air balloon pants. The 
pilol hangs under Ihe left leg. while (ho 
right leg is seeled. 




Double-ender car can go in either direction 



Real "double-header" at recent Frankfort aula show was Citroen’s attention-get- 
ling ”2 CV" which can go "futl speed in both directions" — one ai a time, we hope. 




Skin-diver digital 

For the first time, 9 k»n divers can time 
dives with an underwater digital Mari- 
time welch. Bright-red LEDs lor visibil- 
ity; good to GOO leet, $250. Fnlertime, 
177S2 Sky Park, Irvine, Calif. 92714,. 



Combo calculator lor races 

ITs me CO-1 computerized quartz cal- 
culator, clock, stopwatch and alarm — 
alt in one, especially well adapted to fast 
figuring ai races. Besides lour math 
I unctions, il computes time up to 10 
hours, dates from 1901 to 2099, elapsed 
time to 19 hours in tenths of 9 second. 
Alarm sounds four times a day. Doremus, 
120 Broadway. New York, N.Y. 10005. 





Drive-in 
boat wash 

Some boat owners 
won't need lo go over 
the side with scrub- 
brush lo clean stained 
hulls anymore Their 
marinas sport a Van- 
guard Boat Wash with 
6-tool-diametor poly- 
propiyona rotating 
brushes and automat- 
ic detergent-water 
feed, driven by 15-hp 
hydraulic pump. Boei 
rides forklift or sling. 
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RMfr motor home 
of the future 

We design tomorrow $ living convenience 
into a vehicle that is practical right now. 

by Bill McKeown outdoors editor 




UR 

Gone With Iho wind- 

r«> s I k-l-i ng frontal «r*a It. 

tha ahoeboH look. Clean 

aerodynamic lines and ifrong, light 

const ruction aid appearance and fuel 

economy whan front pivots back for driving. 



S oon— you can take it with you. With technology 
already available today, there's no need to leave 
behind the latest home improvements and develop- 
ments when you take to the road. To provide a fore- 
cast of things to come. Popular Mechanics worked 
with some of the top transportation designers to fit 
these predictions into a practical package on wheels. 

More than the comforts of many a home are pre- 
sented here in PM’s prototype vehicle. It incorpo- 
rates ideas by industrial designer Ed Westcott and 
Richard Lee Kessler of Westcott Associates, West- 
port, Conn. T and illustrator Dale Guatafs on. Westcott 
> was formerly a designer for Ford and Chrysler, 
and helped create the Metroliner and airport 
\ people-movers. Gustafson spent years in 
V \ Detroit working on automotive designs for 
V ? \ General Motors. The clean aerodynamic 
\ \ lines and light strong materials of 
aircraft construction used here won + t 
. cut the cost of our RV, but wdll add 
to safety* durability and fuel 
economy. Complementing the 
sleek exterior, and equally 
important* is the roomy in- 
terior arrangement with max- 
imum use of all available space, plus 
creation of some to spare. 

Pull into a campsite of the future and you first 
expand the front lounge by pivoting forward the 
streamlined nose. This provides full headroom and, 
with the front in vertical position* the driving con- 





trob and instrument panel can hi" 
swung down tint of might, driver's seat 
reversed and .slid forward, and the 
padded eiiish hinged down to form a 
couch that tan later become u bed. In- 
stead of individual dials on the daub, 
digital readouts ran rive information 
selected by pushbuttons. A few years 
from now, speed signs along the road 
may emit, rays that activate n vehicle 
sensor to di splay speed limits ahead 
on a dash panel. 

Though I 1 Mb travel home ia planned 
for continuous touring and does not 
have the till-out room extenders that 
are already available in some large 
park-model travel trailers which stay 
at one campground for months at a 
time, it can stretch out quickly in 
back as well as forward The split-level 
Layout with raised lounge and bed- 
room aft makes possible the storage of 
a patio floor underneath. Actuate the 
screw-drive mechanism shown and the 
back of the RV extends to accordion- 
out a 6- fool back porch. Lower the 
supporting legs, set Lip deck chairs, 
open the back of the lounge fireplace, 
and get ready for a barbecue ns thr 
sun goes down. 

Because# traveler often follows the 
sun to regions of balmy weather, the 
travel home's roof has a number of 
flush -maun ted .solar energy panels to 
generate power for charging batter- 
ies, running communications equip- 
ment and healing water as an occa- 
sional option in place of generated or 
plug-in power. Sunlight also flood* in 
through skylights over the sauna and 
the steps to tlie upper level, as well a-, 
in the large picture windows on hath 
sides of the vehicle. The raised rear 
section allows storage of aireond it iu ti- 
ers and the heating unit; a clean roof 
line results and, without top-mounted 
conditioner*, clearance height is less 
than that of many motor homes today. 

While water and fuel tanks under 
the raised flooring allow an increased 
range of action arid camping away 
from hookups, minimum space is re- 
quired for gray water and sewage 
holding tanks since the incinerator 
systems now being introduced are 
fully utilised. 

Center of action for entertaining, 
i)ui' kitchen is offered with a bar- 
height island stove and counter, U- 
shaped arrange meat option or wall- 
count or with built-in standard and 
microwave ovens. The shallow spill- 
proof drawers of the refrigerator wall 
and tambour-enclosed shelves are 
handy space -savers. 

Builders of large mo Leu homes like 
Apollo, Landau. Executive, Barth and 
Bluebird are already offering micro- 
wave ovens, bars with built-in T\" and 
other niceties. Here we go beyond to 
what the future can hold for travel 
homes away from home. * + * 




PM’s motor home 
ftiture 



Command console for driver teat* him behind a pic lure -window 
windshield and lacing a control panel where digital readouts 
display miles an hour, distance remaining to campsite, mites 
per gallon, time and distance run. estimaled time el arrival, 
engine temperatures and pressures on demand, gas tank levels 
and programmed route numbers. Pushbuttons adjust climate 
control, lights. Control handles can replace steering wheel. 




Bulbing In luxury can he a pleasing way to slarl and end a day ol driving 
or camping. Single or dual-privacy comparlmented. bath has an adjoining 
sunken sauna with skylight. Split-level arrangement with raised 
area bedroom-lounge in l he aft section oMhe vehicle allows generous 
hot and cold water supplies, and holding tanks under the rear flooring. 





Rainy day and evening 
entertainment is easy in 
forward lounge-bedroom 
with TV or cassette 
movies projected Irom 
overhead closed-circuit 
eerier. For driving in 
fog and rain, infrared 
sensor might be used, 
aimed ahead and behind. 

1o Indicate heat-type 
I mages at gth e t yehl ele*. 



When you are parked for (he night a I 
a pleasant campsite, the motor home Irani 
accordions out Info a vertical position, 
driver's controls and instrument readout 
panel pivot down out of the way, Iron! 
Cushioned dash Unfolds down into a couch 
that COn Idler pull pul Id become a bed. 
Panel above driver's seal gives rear- 
viewing TV monilor picture ol vehicles 
behind while motor home is on highway. 



\ 




Central command and 
Control center can show 
time, levels in all tanks, 
insider and outside 
temperatures, wind dale 
tape-trip monilor with 
projected strip map 
programmed fo show 
present location. Radio 
and stereo include 
/IM/FM and cb plus a 
IV antenna direction 
con hoi. lire nnd 
intrusion alarms, 



Kitchen arrangements. Installed* nasi lo ih* dinette, 
can use her or i stand counter stove {below) or well 
counter {above) lor cooking convenience an route or in 
camp, Bom regular and microwave ovens are provided; 

lood-preparshon Appliances ere built in; drawer-type 
refrigerator end freezer poU-out shelves make selection 
of supplies easy and keep them secure In transit. 





C harlie George of Quakertown, 
pa,, has a little good luck and a 
lot of common sense. A few months 
ago, he came across a 1925 Indian 
Chief motorcycle with a Princess 
sidecar. The bike was complete and 
original, but a beaten-up mean. So 
Charlie gave it a total restoration, 
then advertised it in Hemminfjn Mo- 
tor News and sold it — to film star 
Steve McQueen, as it turned out An- 
other find of Charlie's was the 192H 
o tie -cylinder Indian Prince shown 
above. 

In nearby Coyer town* Bill Patt 
was driving past an apple orchard 
and spotted a 1929 Indian Scout* 
fendcrs-dceji in mud. "It must have 
been there for 20 years — maybe SO,” 
aiiya Bill, "The tires were complete- 
ly rotted," 

The engine was missing, along 
with the gas tank and transmission, 
but Bill found them in the trunk of 
a dilapidated car nearby. He found 
the farmer, offered him $25 for the 
whole heap and took it home. Today 
that cycle, nearly oO years old, runs 
tike a top, a mechanical wonder that 
wins trophies annually without fail 
as an un restored antique. 

Red-hot hobby 

Antique motorcycle collecting is 
spreading so fast it has caught some 



of the old-timers with their heads 
spinning. John Patt, Bill's brother 
and a former president of the An- 
tique Motorcycle Club of America 
(AMCAh says that eight years ago 
the organization only had about 200 
members. Today the number has al- 
most doubled. 

Collectors live all over the United 
States. In fact* the A MCA has one 
member in Arabia, one in Denmark, 
two in Australia, a couple In Finland 
and a half dozen in England, Not to 
mention John Larson of Wyoming, 
The largest representation la from 
California, Florida, Illinois, Indiana, 
Iowa, Missouri and the mid- Atlantic 
states. 

Art Grigg of Garden Grove, Calif., 
has six BMWs, four Zundappa and 
two DKWfl. A German Zundapp, 
the K750 with sidecar, is a half-ton 
monster* probably one of only three 
or four in the country, 

Grigg' $ bikes are all worth money, 
but as one Ohio collector, Jake 
Sheet?,, explains, "Scarceness in lt- 
self doesn’t mean anything. Take 
cars, for instance. More J 5T Chevys 
were made than '59 Dodges — butj. 
whom do you know who's looking for* 
a "5 9 Dodge?" * 

The romance of certain models ^ 
over others has a lot to do with the| 
price, too. As Wes Stoll, a California a 



There's a 
fine art to 
restoring a 
motorcycle. 

Robert Bahr 



by 
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Rom and to chrome ^ 



collector, commented: "When you're 
talking about a bike like the Match- 
less, a lot of collectors would rather 
have the big fiOO-cc single than one 
of the twin a. even though the twins 
looked better. In British bikes, col- 
lectors seem to like the big singles." 

Supply and demand 

No one knows precisely how many 
different brands of motorcycles have 
been manufactured in the United 
States. An incomplete list, compiled 
by the AMCA last year, included 
144 names. Some of those companies 
are still around — hut you'd never 
connect them with motorcycles: 
Greyhound, Sears, Singer and such. 

Pierce- Arrow motorcycles went 
the way of their fine automobile, Co- 
lumbia and Schwinn Paramount are 
still going strong as ordinary bicycle 
manufacturers. 

Many of these companies collapsed 
following World War II, when con- 
siderably less expensive imports from 
Rritain, Germany and, most notably, 
Japan put all American motorcycle 
companies out of business— all but 
on e — 1 1 a rl ey-Davi dao n, 

Tn be a surefire collector's item, a 
cycle should be a model that was 
popular when made and is still in de- 
mand* Probably the most sought-af- 
ter motorcycles are the Indian Four- 
Cylinder, not built since 1952. and 
the H&rlgy-Duvidson, Also tn demand 
are the Hendersons, Nortons, some 
Triumphs, Ariel Square Fours. Znn- 
dapps and R.MWs. 

An un restored, not -running Hen- 
derson In-line four-cylinder 1931 
bike sold last year for $2000. Alsu 
last year an Ohio collector offered 
15500 for a restored 1941 Indian 
Four — which, incidentally, cost $485 
new. And his offer was refused, 

Tn 1975, at the first big classic 
motorcycle Auction ever held in the 
United States — on plush La Jolla, 
near San Diego — Hill Harrah, owner 
of Harrah's Club in Reno and more 
than 1100 classic cars, paid $11,000 
for a four-cylinder Pierce— a record 
for a classic bike. 

How to start collecting 

While the machines are bought up 
rapidly, there's still room for a little 
guy in antique motorcycle collecting. 
"What I do, 1 ' says Otto Link of Coop- 
ersburg, Pa,, "is spread the word 
that I'm looking for an old cycle. 
Eventually, a friend of it friend 
knows somebody who has one lying 
around; ITI go up and see it, and 
maybe I'll buy It. 4 ' 

Today a rusted-out old junker, if 




it's a popular model, can go for $2(H) 
to $400 — unless it’s a classic like a 
Vincent Rlack Shadow or Ariel 
Square 4, and then it will go from 
$800 to $1000 even rusted, providing 
it's relatively complete. 

Those are prices dealers charge 
collectors. Hut, advises John Patt, 
" Beginners would do ivell to put an 
ad in the local paper, talk to aiS many 
people as they can. Looking for these 
items gets to be an obsession. I hard- 
ly ever have dinner in n. diner that I 
don't start talking about these old 
bikes," 

For John, it has paid off. Among 
the dozen or so cycles he's collected 
over the years is a prize-winning 
lf>28 Henderson Deluxe that resides 
permanently in his office. 

That must of Us can Still afford 
an old motorcycle is one reason 
they're a better collector's item than 
antique cars. And you can work on 
it in your basement— nr living room, 
if you have to. 

Let's say you want to get an old 
motorcycle and restore it. First you 
must decide whether you want a gen- 
uine antique — ami next, whose defi- 
nition do you go by? The Antique 
Automobile Club of America applies 
the same standards as it does to au- 




tos; anything 25 years old is an 
antique. The Antique Motorcycle 
Club of America is much more strict. 
Only cycles made before 1929 quali- 
fy us antiques. Those made from 
1930 to 1942 are eligible for poet- 
antique classification. Newer than 
that, they may be classics, but they’re 
not antiques. 

The Classic and Antique Motor- 
cycle Assn, (CAMA) calls an an- 
tique anything built before 1941, If 
it's newer, but a low -product ion mod- 
el like a Veloeette, it could be a clas- 
sic, depending on the brand. Some 
very recent bikes are considered 
classics because they are so rare, 
like the Benelli Six, "For a new bike 
to be A classic," explains Wes Stoll, 
a collector, "it has to be the auto- 
motive equivalent of a Lamborghini,, 
not a Ferrari. Ferraris are too com- 
mon," 

The fine arl of restoring 

Once you bring home your cycle, 
the next step, virtually all collectors 
agree* is to get it in good operating 
condition if you ever want to enter 
it in All AMCA meet. Mure than 
that, veterans will tell you true love 
doesn't come until you have ridden 

iPfus-sr! J !j i to pa\ it? 1 IS I 



Good a* new: The 1921 Norton (top left) belongs to Al Signman; the 1931 Henderson 
in-line Four (above led) la Leon Blackman's; I he 1914 Pierce Arrow (lop right} 
hem a one-cy Under, four-cycle engine — wllJi no gas lank, It stored luel In hollow frame; 
1912 Excelsior Auto Cycle (above right} it 1 wo- Cylinder, four cycle, pedal-atari. 
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by Carmine W. Prestia Jr, 



the ability tn> control a cassette tape 
recorder. The computer stores infor- 





1 omperaiur# and lual-uag data are etored In 
memory, then compered in computer which is 
Juau ucled vin keyboard to display a warning 
ur> VDT screen ol weather ■ re la led fuel problems. 



T he bug bit! I bad to get a com- 
puter Checking ads, I discov- 
ered a world of gear. The problem 
was sorting out what to get. 

The heart of a home-hobby system 
is a micrvpr&cfnsnr that sifts through 
and matches information with eom- 
msmds. Hooked to it are three links 
with the outside world: an input de- 
vice so you can order the machine to 
do work: out pvt gear so it can talk 
back to you; and memory in which it 
stores your orders and information. 

Memory bytes 

I built my ,152500 system around 
two microprocessors. One is the ver- 
satile Altaic 680 by MITS, 2450 Al- 
amo S.E.. Albuquerque, MLM. 87100. 
I added 16,000 bytes of memory, 
enough storage for lots of data, For 
input-output, I use a Teletype similar 
to news machines in newspaper of- 
fices. i type in instructions and, when 
the computer completes its work, it 
sends messages, to me on the same 
Teletype. 

The other micro is the compact 
machine from H AL Communications 
Corp., Box 36fi, Urbana, HI, 61801, I 
added keyboard input, TV-tube VDT 
(video-display terminal J output, and 



KEYBOARD 



FORM ACE 



VIETEfl 



matin n as audio tones on cassette 
tapes, giving it a huge, cheap capa- 
city to save data and programs. 



Talk to HAL 

I talk to the HAL via ei typewriter- 
style electronic keyboard mounted on 
top of the computer. It responds by 
displaying messages on the tube of 
an old black-and-white TV set 1 had. 

Typed or video-displayed messages 
are great for games, home budget- 
keeping and the like. But. increas- 
ingly, computer hobbyists want their 
machines to control things around 
the home such ns furnace thermo- 
stats or lights. Computers can do 
these jobs when their outputs are 
Converted into mechanical energy to 
do work. 

I use my computer to watch over 
winter temperatures, calculate de- 
gree-days, and compare them with 
the How of fuel into my furnace i see 
diagram below ■ . The computer, at 
any time I ask. can predict when fuel 
may run tow 30 that bad weather 
might put me in a home-heating bind. 

With computer hobby stores 
springing up around the country, it's 
not hard to find some place where 
you cii i] try out one of these exciting 
new home appliances. * * * 



I built 
my own 

home 

computer 

system 

A homeowner 
hobbyist programs 
his own basement 
computer to do 
household 
chores. 



La q 
ra a 
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With today’s equipment you 
can be safe— without losing 
the thrill of high adventure. 



by Doug Sturges 

I f you haven’t been scared and wet 
—really wet — si id in if down a 
swirling river recently, you're miss- 
ing one of the beat of outdoor adven- 
tures, New equipment and tech- 
niques make it possible to tackle 
rougher stretches, or you can pick 
gentle water and drift along for just 
about the best in rela nation. 

There are three kinds of craft to 
float you down a fast stream — more 
like three and a half if you count in- 
ner tubes that are su popular for 
afternoon, not-ton -turbulent runs. 
But for currents that get speedy and 
rough, your choice should be a mod- 
ern raft, canoe or kayak, 

Beat introduction to wild water is 
available aboard a well-made infla- 
table raft. For a taste, or a faceful, 



of white Water, it is only necessary 
to sign up for a raft trip of a few 
hours or days — no techniques to 
learn, no river maps to memorize 
since an experienced, outfitter-guide 
skippers the raft. Boat and equip- 
ment will be picked for maximum 
safety and a river can be an ad- 
venture for all the family. 

Blow-up rafts con bo strong 

Modern rafts, steered by oars, 
paddles or motor, are not very ma- 
ne uverable, but provide great abra- 
sion resistance and reserve flotation. 
Though pioneer trappers and voy- 
age urs managed wilderness rivers 
aboard logs and timbers lashed to- 
gether, those rigid models would 
have pounded to splinters on the 
rocks, A present-day '‘rubber" blow- 
up can slide over without a scratch. 

Proper equipment is essential once 
you decide to try the sport, Good in- 
datable* are not cheap* A “four man’ 1 
raft f suitable for two on a river 
runf rugged enough to bounce off 
boulders and branches could coat over 




$500: larger craft over SIOOO. Light, 
thin-skinned model*, fine for paddling 
or fishing, are considered swimming- 
pool toys by experienced river rat*. 
Strong, neoprene-coated synthetic* 
fabric* ure more durable, and experi- 
ments are now being made with Du- 
Pont's Kevlar 40 nramid plastic fila- 
ment*, superior strength -to -weight 
material*, 

Big rafts used commercially for 
group river-runs may also be headed 
for legal shoals. Most arc imported* 
making them “foreign-made vessels 
trafficking between LhS. ports," which 
the Coast Guard can't certify a* 
safe until laws are passed to cut 
through the red tape. 

Must learn some tricks and skills 

No special training or permits are 
required on many river* to run raft* 
on your own, but training and ex- 
perience are highly advisable. Rafts 
can turn over, swamp, hang up on 
submerged trees, slam into under- 
water rocks, be trapped in sue- 
t inn-hole eddies or be spun out by the, 
helical flow of a bend in the river. 
The white- water skipper must learn 
the hydraulic* of river currents. He 
must study charts, learn how to read 
the water and know how to scout 
conditions abead“-*ometirae* it 
make* better sense to get out and 
walk while lowering the boat down- 
stream by line. 

Canoes 

One *tep up in speed and difficulty 
for running rapid* is the Indians' 

Smaller boat* provide a bigger challenge, 
but email el ie le necesenry when you 
■l nice down narrow cute. Four-men boat 
la the right eiie for two in rapid*, 
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Rap Id s-fun ding fliers flexible enough 
fo form-fit ih® drop-olfo and boune* off 
boulders (hose big new inf (a tables (above 
and right) can carry cargo or passengers 
through wild water when aimed by 
exp erf* who know river hydraulics. 

do U blunder. When water starts 
showing white patches, however, 
decking is necessary to keep the wa- 
ter out. anti special skills required tu 
keep the canoe upright, A 1 7-footer 
is a good average si?,e for two ped- 
dlers with spray-skirt decking added 
and a shallow shoe keel to make ma- 
neuvering easier. 

More specialized decked canoes are 
called C-Is and C-2& (for competi- 
tion), The one-man C-l slalom model 
is lft feet long and weighs 40 pounds 
or less, The speedy C-l down-river 
model is n foot longer. For two pad- 
dlera, the C-2 slalom and down-river 
models are about 16 Vi feet long and 
weigh r>o pounds. 

Wilderness canoe campers can run 
into white water in an open -decked 
ch n oe w i { hou t ex pecti mg i t, P ro babl y 
the best advice around for this sport 
is in The Complete Wiidemetw Fid- 
dler by Davidson and Eugge It's 
considered the llrsl and last word by 
many ennoeists, 

Kayaks 

Fastest and most maneuverable of 
all, the Eskimo Invention looks much 
like the new decked canoes. You will 
be paddling seated rather than kneel- 
ing, however, and you'll use 21 double 
rather than a single- b laded paddle. 
You’ll have fewer paddle strokes to 
worry about, but will need to learn 
the Eskimo roll and get used to 
wearing a helmet ao that if flipped in 
a suck hole you can roll back up with 
gfg*sg sum i&jtaaa. rr ^ 
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Driving the diesel 



FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST fcDITOfl 




The diesel engine option 
on the VW Rabbit is $170 — 
an amount easily saved when 
you get 40 to 50 miles on a 
gallon. Whether you're 
patriotic or just practical, 
you'll want to ponder the 
plusses of diesel power, The 
six pages in this section 
are sure to diminish your 
desire for gasoline. 



V olkswagen has done it. Broken 
the diesel barrier. Only 5370 
more than the standard Rabbit. Be- 
fore the Rabbit got diesel iaed, the 
least expensive diesel you eon Id buy 
cost over SfiOOO. Now here's one fcsr 
$4249 base. 

Better than that, VW + a diesel 
moves* It h ss quicker from zero to <50 
mph than either of the other two 
diesel imports currently available - 
the five-cylinder Mercedes &00D or 
the Peugeot 504 P. 

Starting It 

Hurd to start? No, In mild weath- 
er or with the engine already warm, 
it cranks right up. There's no wait- 
ing. If it's cold, though, there's a 
knob to the left of the steering col- 
umn. You pull out this knob as you 
would a choke. Then turn the key 
one notch and a red dash light goes 
on, telling you to wait, for the glow- 
plugs to heat up. The red light goes 
out in 15 to 60 seconds, you hit 
"start" and the engine fires. 



Actually the "choke" knob isn*fc a 
choke at all ( no carburetor). Instead, 
pulling out the knob advances the 
injectors to squirt 5° sooner. And 
even if you leave the knob pulled out 
while you drive, it can't hurt any- 
thing, because the injectors advance 
5* above 1500 rpm anyway. 

Slopping II 

Nor do you need a "kill" button 
as in some diesels. An automatic 
solenoid cuts off the engine's fuel « 
supply when you turn off the starter- 
awiteh key. 

Noisy? I expected the usual diesel 
raspberry when starting and accele- 
rating. Kut this is actually the quiet- 
est diesel I've ever driven, and that 
includes the luxurious Mercedes 
S00D, 

Engine noise simply doesn't leak 
into the passenger compartment, 
When you drive past a high curb 
with the passenger^ window open, 
though, you cam hear the engine in 
echo. But in ordinary cruising and 







Under Ihe hood of the dieisl 
Rabbit beats a powarplinl Itiat'a 
a breakthrough In diesel design. 
Lightweight and high-revving, 
the engine produces minimal noise 
end vibration. Transversely 
mounted end driving the front 
wheels, dlaeel gives the Rabbit 
an EPA rating of $2 mpg highway. 



Rabbit 



around- town driving, the diesel is 
only slightly noisier than the gaao- 
line-engined Rabbit. 

What’s happened is that VW has 
added sound deadening in all the 
right places. It has also designed the 
combustion chambers and pistons to 
keep down clatter. 

Working on it 

One thing I really like atiout this 
car is the engine's simplicity. Un- 
like moat 1977 cars, here’s one that 
appears simple enough for the home 
mechanic to work on (see Saturday 
Mech ani c, page &6>. No carburetor, 
no ignition system, and no tune-ups 
to apeak of. Everything's out in 
broad daylight, easy to get at. The 
Roach fuel-injection system might 
he beyond the average do-it-yourself- 
er. but even that comas off in a 
flash. Once it's removed, you simply 
take it in to your dealer for repairs 
nr recall brat i on. 

The Rabbit diesel meet* EPA 
smog standard* without a catalytic 
converter. Government mileage fig- 
ures are 52 mpg highway and 39 
mpg city, 

One reason it doe* so well in town 
is that, during deceleration, the in- 
jectors shut oft the fuel supply en- 
tirely, unlike carbureted engines 
which constantly dump some fuel 
through the partly open throttle but- 
terfly. 

Designing Ft 

How can VW make a diesel so in- 
expensively? Simply by converting 
the standard Rabbit engine to run 
on diesel fuel- — keeping as many orig- 
inal engine components as possible. 
The basic Rabbit block is the name, 
whether gasoline or dieaeh and so are 
the rods, crankshaft, bearings and 
flywheel. 

Wrist pins, pistons and head have 
been totally re-engineered, however. 
The head is aluminum, with a pre- 
chamber design. This spherical pre- 
chamber sets up a swirl in the 
fuel-air mixture for smoother, more 
complete burning. The combustion 



process continues in the mum com- 
bustion chamber. 

The prechamber arrangement 
gives a number of advantages. It 
tucks the glowplugs into relatively 
small pockets so they can heat the 
chambers more quickly. It also re- 
duces the peak combustion loads that 
normally put so much strain on a 
diesel’ 1 * pistons, rods, crank and the 
like, It's this fact that allows VW 
to use su many components from the 
much more lightly stressed gasoline 
engine, 

Weighing it 

Actually the gasoline Rabbit en- 
gine t* properly overengineered to 
take the diesel's 23.5:1 compression 
ratio and ail the attendant diesel 
punishment, Diesels ordinarily need 
much heavier blocks and reciprocat- 
ing parts, and weight has always 
been one of the diesel's great bug- 
aboo*. As it is, though, the Kabbit 
diesel — the entire car — weighs only 
33 pounds more than the normal ver- 
sion. Roth cars are, of course, iden- 
tical in all other ways — bodies, sus- 
pension, drive train. 

Uke the Rabbit’s conventional en- 
gine, the diesel uses a belt-d riven 
overhead cam. Because of the diesel 1 * 
different head and piston design, its 
displacement is 89.7 c.i,d, instead of 
the regular engine s 97,0 (1471 vs, 
158S cci. Horsepower rate* 48 at 
5000 rpm, and it really does rev that 
high, Most four-stroke diesels can't 
touch that, and that's why VW calls 



this a high-speed, lightweight dieseL 
Maximum torque, by the way t is 58 
foot-pounds at 2500 rpm. 

Driving Ft 

One thing 1 would have appreci- 
ated on the test Rabbit diesel is, n 
tachometer. While acceleration in 
town felt strong, the engine's weak- 
ness showed up in hilly country at 
cruising speeds, Shifting to third 
kept the diesel Rabbit going uphill 
plenty fast enough, and third is good 
for about 70 mph. Rut a tach would 
help to hold rpm in the diesel's 
strongest torque range, which I'd 
say is between 2000 and 3000 rpm. 

Volkswagen hopes to well some 10 T - 
000 to 15,000 diesel Rabbits in this 
country this year. I’m sure that's a 
realistic figure, and 1 imagine that 
when word gets around on this car 
and engine, demand will be greater 
than supply, as in the Beetle's best 
days. 

Next spring, VW hopes to include 
diesels in its new Pennsylvania as- 
sembly plant. Tolerances in diesel 
engines are higher than in gasoline 
power pi ants, so quality control has 
tn be better. 

A couple of options Wolfsburg is 
currently workthg on include air- 
conditioning for the diesel Rabbit j 
also an automatic transmission. 

Volkswagen has an awfully good 
car in the Rabbit to begin with. The 
diesel ought to remake VW'a reputa- 
tion as An economical, highly prac- 
tical car, * * * 
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FIRSTHAND REPORT 

by Robert Lund 

DETROIT AUTO EDITOR 



If that’s the way GM baited the 
trap, I fell for it. I couldn’t find 
many faults with the car in a ride- 
and -el rive on the streets* and free- 
ways of La it si rift, Mich., whore Olda 
has its headquarter!*. 

The car i drove was a 1977 Delta 
88 four-door. The diesel will be of- 
fered as an option on the 88 and 98 
at the beginning of the 1978 model 
year. The cars will be out in I site 
September. The 1978 versions of the 
88a and 98a won’t be much changed 
from the current car. so it would be 
fair to any the car I drove is essen- 
tially the same car you will see in 
September, 

First difference 

The first thing that's different 
about driving the Olds diesel versus 
driving a gasoline-engine ear is the 
way you start the diesel. The engine 
is a hard starter in cold weather. 

If the outside temperature in 75 6 
to 80" F. or above, the engine starts 
immediately. Turn the key and 
you're ready to roll. Hut if the tem- 
perature is below 75% you have to 
wait a few seconds for the engine to 
warm up. At 10" to Hi" below aero, 
you might have to wait as long as n 
minute. 

The temperature was in the 40s 



the day I drove the cur and J had to 
wait about 15 seconds before moving 
out. As I turned the starter key to 
the "On 11 position, « small panel on 
the dash, just to the right of the 
steering wheel, lit up with the word 
“Wait" in red. After about ir> sec- 
onds the red light went out and a 
green light flashed on the word 
“Start." 

The car started smoothly, but not 
without some noise — what I’d de- 
scribe as a soft knocking sound, I 
didn’t find the noise objectionable. ■ 
1 attribute this to the fact J'm used 
to some start-up noise because my 
own three-year-old clunker setH up 
a racket when you turn it on. Al- r | 
though the knocking sound is sub- 
dued, Olds owners who are pickish 
and expect the engine to purr might 
Itnd the start-up noise disconcerting. 

What about freeways? 

After a few blocks of city driving, 

I got on the freeway. The pickup 
seemed a little sluggish going down 
the entrance ramp, but it was about 
what 1 would expect of a big, heavy 
car, I'm used to a tighter car and 
1 had the feel of driving a much 
heavier machine. But there was no 
problem merging into traffic going 
ii!> to 60 mph, I didn't try the zero 



GM dle»l is inslaJled in a '77 Delta 06 four-door which the author 
Pelt) drove end discussed with Olds engineer Jim Benner (right) , 



General Motors' diesel V8 
will bean option on 1978 
Olds 88s and 98s, and that 
may be only the beginning 
of its application. 



4 4 mile on up and we']] let you 
drive a car with the diesel en- 
gine in it," the GldsmobiJe public 
relations man offered on the phone. 

That was surprise No. 1. General 
Motors has h fetish about not letting 
outsiders drive the new cars until the 
company is ready for the grand un- 
veiling, Fd been bugging the Olds 
p.r. guy to drive the diesel, but I 
didn’t expect him to go for it. 

Surprise No. 2 was the car. Most 
of the negative things you've heard 
about the diesel aren’t true. At least 
not to the extent that they would 
torn you off from buying a ear with 
a diesel engine. GM hasn't conquered 
all the drawbacks of the diesel, but 
the Olds diesel is a highly acceptable 
car. 

I think I figured out why GM lift- 
ed its han against allowing outsiders 
to drive n new car before the offi- 
cial announcement. The company is 
worried about how the diesel will be 
received. Wifi the customers go for 
it? GM’s last attempt at bringing out 
a new engine — the ill-fated Wnnkel 
— cost the firm something like £50 9 
million with nothing salable tn show 
for it. GM doesn’t want a repeat of 
that bungle, so the company is tak- 
ing a different tack with the diesel. 
Show it off, let newsmen drive it and 
hope fur favorable mentions in the 
magazines and newspapers before 
the car goes on sale. 
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to 60 test. Jim Benner, an Olds engi- 
neer, said he could do it in 16 seconds 
and I took his word for it- the same 
car with a gas engine can do zero 
to 60 in 12 seconds. 

Once we got up to cruising speed, 
the car handled beautifully and even 
Benner's critical ear couldn't detect 
any engine noise. We were bucking 
a strong wind and even the wind 
noise wasn't discernible because of 
the way Olds has insulated the car. 

Truck traffic is thick around Lan- 
sing and I kicked the car up to Go 
a couple times to pass trucks. There 
wan plenty of power to get by with- 
out flooring the pedal, 

We pulled off the freeway after 
several miles and onto an un paved 
road, [ parked on the aho older and 
killed the engine. I let the car sit 
for a few minutes and then turned 
the starter key on again. This time 
the "Wait" light did not go back on 
again. The car Was warmed up, so the 
"Start M light flashed on as soon as 1 
turned the key. 

Tailing a diesel 

I.rater in the day, after the car had 
been sitting a while, I got in a sec- 
ond (nondiesel) car and followed the 
diesel while another guy drove it, 1 
wanted to see how much smoke came 
out of the tailpipe. The Olds diesel 
ia a clean engine as diesels go and 
does not require a catalytic converter 
to meet government emissions stan- 
dards, The only time the car smoked 
while I was following it was when 
the driver gunned it suddenly to 
make a light, Other than that there 
was no noticeable exhaust from the 
tailpipe. 



are tucked in the extreme front corn- 
era of the compartment, one on each 
side. 

Olds declined to say what the car 
will coat, except that the diesel will 
carry a premium price over a gas 
engine. 

Big, heavy curs are notorious gas- 
gtiazlers and the government is talk- 
ing about putting a penalty tax on 
the big jobs to discourage people 
from buying them. GM may have 
found a way around that with the 
Olds diesel. The driver can have his 
cake and eat it, too. He can keep his 
big car and still do his bit for fuel 
conservation* * * * 



Diesel engine it being 
tested In '77 Delta 80, 



Olds haw several versions of the 
car for testing. The one I drove is 
the same car the company took to 
Washington to show to government 
officials. On that trip — Lansing to 
Washington to Detroit — the car av- 
eraged 27 miles to the gallon- The 
same car with a gas engine averages 
18 to the gallon. Olds anticipates the 
government mileage rating on the 
diesel for 197b will be around 22 to 
24 miles to the gallon. The car is cap- 
able of doing better than 27 to the 
gallon if you drive it with a light 
foot and providing you don’t get tan- 
gled up in a lot of atop-nnd-go. 

Because diesel fuel isn't as wide- 
ly available as gasoline. Olds has 
equipped the car with an oversize 
fuel tank. It will hold 27Ve gallons, 
giving the car a cruising range uf 
something over 600 miles between 
fill-ups. 

There are some plus and minus 
trade-offs on the diesel from a serv- 
ice standpoint, The car does not have 
a carburetor, distributor or spark- 
plugs, so you don’t have to change 
those things or make adjustments in 
timing. On the minus side, you have 
to change oil more frequently. Olds 
said it had not worked out u recom- 
mendation un how frequently oil 
should be changed, but it will be In 
the urea of every 11000 to 5000 miles. 
On a gas-engine car, the company 
suggests an oil change at 7600 miles 
or six months. 

Look-see under the hood 

We lifted the hood of the car to 
see two batteries. The reason for 
having this is to compensate for the 
cold-starting problem. The batteries 



CAN YOU use 
HOME HEATING OIL? 

What do you do il you run out Of fuel 
with a diesel-engine car In an area 
where you can't find a diesel station? 

No problem, just find! a house that 
heats with fuel oil and tap the lank 
that leads Ihe furnace, Thai's 
cheating the government of Its road 
taxes, of course, and Oldsmobile 
doesn't recommend that- However, 
the Olds diesel car will run. 
on No. 1 diesel (for heating 
purposes), No. 2 (for gars and 
(rucks) or aviation diesel. 

Olds recommends use of No, 2 at 
lemperatures down to zero Ai 
temperatures below zero Olds 
suggests No. 1„ because No. 2 has a 
tendency to skin over and form a 
waxy substance In extrema cold. 

Olds even did some experimental 
I Id d ling around with a mixture of 
gasoline and die$el-^2£ percent 
gasoline, 75 percent diesel. The car 
will run on that combination, bul the 
engine makes a terrible racket. 
Thera's no permanent damage io the 
engine using an occasional mixture 
of gasoline and diesel fuel, but Olds 
won't pick Up the repair bill If you 
damage ihe engine. — R.L. 
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You can do it yourself 

Here's a close look at what you can do to 
keep a diesel Rabbit running right. 





AIR FILTER 



INJECTOR THROTTLE 
NQ^LE CABLE 

PREHEATER \ 

( GLOW PLUG' I 



FUEL LINES 
TO CYLINDER 
HEAD 



T here may be a diesel engine in 
your automobile's future, and Et 
will mean a number of new tech-* 
niques for a Saturday Mechanic to 
learn, and new tools to obtain. You 
wilt, however r, he able to build upon 
your experience with the gasoline 
engine to handle routine diesel serv- 
ice and troublesh noting. 

The new Volkswagen Rabbit 
diesel is the first of the popularly- 



priced versions, and should be typi- 
cal of what is coming. The engine 
block, crankshaft flywheel and main 
hearings are straight out of the 
gasoline version. The cylinder head 
bears a distinct resemblance to that 
used on the gasoline engine, but it is 
modified to accommodate fuel injec- 
tion directly into the cylinders. 

The fuel injection is the major 
external difference. It is a pulley- 
sind-bett driven mechanical system, 
and its injectors thread into tiny 
precombuation chambers leading di* 
recti y to the main combustion cham- 
bers at the tops of the cylinders. 

There is no electrical ignition 
system. High compression (£3,5-1 



1 Engine rpm on diesel If measured 
using a special vibration tensor to which » 
a standard tachometer Iv connected. 



CRANK DRIVEN SPUR BELT 
OPERATES OVERHEAD CAM 
AND FUEL INJECTION PUMP 



BELT DRIVEN 
INJECTION 
\ PUMP 

ENGINE-OIL FILTER 



V BELT TO 
WATER PUMP 
& ALTERNATOR 



Diesel ermine In Volkswagen Rabbit c-n 
be serviced by do-lt-yoursel'er* with 
right tools and know-how. Details ol en- 
gine are shown in accompanying photos. 
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if you buy a (fiesel! 

by Paul WeissJer 



SATURDAY MECHANIC 




2 Engine idle Is adjusted ni the fuel 
injection pump. Slacken nut with wrench; 
lum screw for Ihe desired engine speed. 




3 Fuef shutoff solenoid automatically 

cuts off fuel to engine. For service, first 
remove nut, then disconnect the wire. 




1 Timing mark opening is on bell hem*- 
ing, Mark on flywheel aligns with center 
of opening; indicates No. 1 piston Is TDC. 




3 Injecllon pump bolts are loosened 
with curved wrench: lum pump lo adjust 
liming. Indicator checks plunger stroke. 




D After fust injectors are removed, the 
heat shields are visible. Remove with a 
magnet. Install new shields at needed. 




7 OrJve bell replacement requires two 
slrmla toola Here the c^msh^'t Is he 'I 
from tunirg w Ih an L-shaped steel Lat. 



ratio) heats the air sufficiently to 
ignite the fuel. In very cold weather, 
tiny electrical heaters called glow 
plugs, heat the pre:n mb nation cham- 
bers to assist starting. 

Engine speed adjustments 

The first new procedure you face 
is setting id 1 ? speed to specifications. 
This is new because there's no elec- 
trical ignition system for you to con- 
nect a tachometer, VW h a solution 
offers a vibration sensor with a mag- 
net in the base. Place it on the valve 
cover and connect its two lead wires 
to the cor battery. The engine vibra- 
tion and 12-volt battery current 
create ail electrical pulse that will 
operate a standard tachometer 
(Fig. 1), 

There are other solutions, such as 
a photo-electric tachometer, which 
is self-powered and merely has to be 
aimed at the crankshaft pulley. It 
counts crankshaft revolutions, and 
so will work on any kind of engine. 
But it costs an unthrifty $17J> to 
$20(1, For the actual idle-npeed ad- 
justment, loosen the locknut and 
turn the screw on the accelerator 
linkage at the fuel injection pump 
(Fig, 2), 

There is no fast idle and no choke. 
For cold starts pull a dashboard 
knob, and linkage from the knob to 
the fuel injection pump operates* an 
internni pump mechanism that ad- 
vances the fuel injection by 5 s on the 
crankshaft. 

The diesel has a maximum speed 
— sVlfiG rpm— controlled by a gov- 
ernor mechanism inside the pump. 
Check governed maximum speed by 
fUtiiriTig th<* nccelerntfjr pedal. If 
necessary, adjust by slackening the 
locknut and turning (he governor 
screw- — it's next to the one for idle 
speed. 

Fuel shutoff 

To stop the diesel, the fuel supply 
must he shut off. Fuel flow is con- 
trolled by a solenoid valve on the 
pump; when the solenoid is ener 
giited, the fuel passes into the injec- 
tion circuits; when the key is turned 
off, the solenoid de-energizes and 
fuel flow stops. Whenever you work 
fpt &as e ru'r .r r ai page ffjjj 

J'JLY 1977 &7 




13, LAUNDRY VENT 
O&mpered exhaust 
vents laundry when 
operating. 



14. THERMO CLOCKS 1 

Thermostat control has tim- 
ers to heal and cool the air. 

IS. WATER MISER BATH 
Drive n fed bath has a filter 
system end water savers. 



13. RIDGE VENT 
Louvered metal ridge cap 
provides vent for attic heat. 



11. HMN. RAFTERS 
Thick root allows R30 
fiberglass insulation. 



ID. SHADING DEVICE 
Pa Ho roof ratter grid shades 
sliding glass bedroom doors. 



9. LOW ENERGY STOVE 
Piezoelectric spark replac 
«5 pilot light on the stove 



S. WIDER OVERHANG 
Three-fool root overhang 
keeps high sun oft wells. 



7 . PREMIXED WATER 
Water tempera lure Is selected 
by button and mined at score#. 



4, WINDOW WINGS 
Jutting extensions at 
window aides shade 
(hem from direct sun. 



5. RE FRIG, HEAT BOX 
Refrigerator heat goes out 
In summer, Inside in winter. 







1. SLAB INSULATION 
Heal loss or slab infiltration 
is blocked by insulation. 



6, WINDOW LOUVERS 
Adjustable mlni-iou- 
vers between double- 
glass pares block heat 
ol the summer sun. 



3. SIX-INCH STUDS 
Thicker exterior walls 
allow use af Rid In- 
sulation to tsve heel. 



2. VAPOR BARRIER 
Heavy plastic sheet stops ex- 
terior moisture penetration. 
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17. MAGNETIC DOOR 
Insulated Meel doot has 
magnetic ^aal atop. 



IS, SOLAR ASSIST 
Evacuated lub» colled sun 
energy to heat or cool house. 



16. SHADED ENTRY 
Covered entrance shade* 
double-doored v#*ilbule. 



19. CORNER WINDOWS 
Window* are email;, but cor- 
ner location bounce* llghi. 



**rv. 



\b *1 



20. DUCT INSULATION 
Ducting la insulated to hold 
conditioned air tempo rt lure. 



at. AIR PURGE SENSOR 
Economizer system ieni«i 
outside sir lor use when- 
ever pos si Ole- 



22. CEMENT TILE ROOF 
Lag lime In 111# tempera- 
ture change help* heat 
_ and cool. 



tricks 



costs 



Two new California houses are 
proving homes can be built and 
equipped to cut energy use in half 
without sacrificing comfort. 

by Richard F. Dempewolff 



W hen John and Dorothy it mi Sheehan want to turn 
on the water in their kitchen sink or bathroom 
shower, they don't Hip faucets. They pinch buttons. Elec- 
tronic ^ijriiala flash back to an automatic switching sys- 
tem at the water heater, where hot and cokl water are 
mixed accord in# to which button was pushed, Water of 
sped fled temperature feeds through a a inpie insulated 
pipe. There are no "hot" and J, coid’ r lines. 

You don't open windows willy-nilly in the Sheehan 
home. Seniors triyyer a signal light when outside tem- 
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22 energy-miser tricks 

perature and humidity are at the proper level so central 
heating and air conditioning controls won't be tripped* 
When the light's on, Dorothy ann knows she cun let out’ 
side air Wow the curtains. Not that “airing out” is 
necessary* Filtered, temperature-controlled fresh air is 
renewed, even when all windows are dosed, by the same 
"enthalpy' 1 system that turns on the "economizer" signal 
light* In her kitchen, self-energizing starters tight the 
burners on Dorothy arm's pilotless gas stove and clothes 
dryer, and a fan -driven convection oven bakes and 
masts in less than half the usual time. 

These features and many more, including special eon- 
struct ion techniques, have made this house one of the 
moat energy-efficient anywhere. While final figures are 
not yet in, its first half year of operation indicates it 
may use some 70 percent less fossil fuel energy than 
identical — but unenhanced — homes of the same plan 
in the same development. 

Test bails for future homes 

What's it all about? The Sheehan house and an identi- 
cally fitted-out demonstration model next to it are in 
Mission Viejo, Calif., u planned community nestled in 
eucalyptus, palm and citrus-cloaked hills some 50 miles 
south of Los Angeles. Roth are test beds for a wide 
variety of energy-saving features. 

The Sheehans- John, Domthyann and their 4-year- 
old son Todd — were picked as a "typical young family" 
that might have chosen the standard Mission Viejo 
"Cordova" model — a llf?0-squaro-foot, three-bedroom 
Spanish contemporary selling for about $50,000. They 
are in-residence “human guinea pigs” who are testing 
the innovations by living a normal family life with 
them* 

More than 100 delicate sensors in the two buildings 
are measuring everything from temperature and humid- 
ity outside, inside and: within the exterior walls and 
slab, to the heat output of each appliance, and the con- 
sumption of gas, elec tricity, water and solar energy on a 
round-the-clock basis. 

All this information is fed into a central computer* 
which will digest it and compare item by item — with 
similar data from identical homes that were built to 
the standard specifications of the builders in the same 
development. 

Five-year research program 

The test homes were built as part of a five-year 
"Minimum Energy Dwelling" (MED) research program 
of the federal Energy Research and Development Ad- 
ministration (ERDA), It is jointly conducted and 
financed by ERDA, the Southern California Gas Co. + 
and Mission Viejo, a realty development company. Goal: 
to encourage home builders and developers to use the 
best of MED's energy-saving features in future residen- 
tial construction. 

ERDA scientists know that some 20 percent of ail 
energy consumed in the United States is used in the 
home— half of it for heating and cooling. Of the re- 
mainder , 15 percent goes for water heating, the rest for 
appliances and lighting, If this consumption can be 
halved, the saving would amount to 1)00,000 barrels of 
oil per day by I9&5. 

"That/' explains Pick Ashworth, research projects 
manager of Southern California Gas, "is what these 
houses are all about, 

"The idea for them was hatched in 1975. We figured 




that with funding help we could produce a practical 
minimum-energy, middle-income home using off-the- 
shelf products, and without sacrificing the comforts 
most Americans expect.” i 

Gas company officials took their idea to ERDA, which 
offered to help. Mission Viejo Co* became the contnb* t 
uting building partner, and the $&0G,00Q-pltis project 
was horn, Ashworth is quick to point out that the figure ' 
is not the coat of the houses, but represents total fund- 
ing for the entire five-year project, including the ex- 
pensive sensing and computer analysis program. 

Economically practical , 

What did the houses cost? No one wants to say. They 
were built to demonstrate and test many energy-saving 
ideas, officials point out. Most, they insist, are economi- 
cally practical. A few involve expensive item a that could 
become reasonable with volume production. 

Recently, I followed Dick Ashworth through the dem- 
onstration house to see how it was put together. Basic 
innovation is super stout cent ruction, using ordinary 

* 

A ^conditioning and hooting airflow, controlled by clock Itiar- 
moitali, la Introduced to duct ayilem via the alrcondltlonor 
or furnace, ualng the precooled or preheated ah from Intlda 
the building and recirculating It lor maitlmum efficiency. 
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Computer terminal (opposite page} In dErnonsirahon house 

processes data from 100 tensors In both dwellings. Each has 
shaded or windowlett wells and garage on south side (above) 
at a proleolion against the heat of the California afternoon sun. 




Living room In the Mission Viejo MED demonstration home has 
a corner window shaded by Ihe covered entry patio, as well as 
a louvered blind between the pane* of double glass. Room Is 
partly warmed In winter by heat from refrigerator In the kitchen. 



materials, but cafe f (lily “over-building” in special ways. 
The object was to seal the shell against infiltration of 
outside air with its temperature differential, and escape 
of conditioned inside air except rs determined by con- 
trols, Most important features: 

■ Slab and foundation insulation. Concrete slabs are 
notorious thermal conductors to the outdoors ami aur* 
rounding earth. To block this flow, MED builders lined 
the inside of the foundation wall and slab edge with 
two-inch foam insulation. Infrared photographs that 
reveal heat leaky in houses prove the method works. 

■ Six-Inch studs for R1& batl*. Most homes today have 
sidewall framing of 2x4 studs on 16-inch centers, MED 
houses use 2xfis on 24 -j nt-ih centers, which is the same 
amount of lumber by volume. Rut the walls accom- 
modate extra-thick RH* insulation batts instead of the 
usual Hid type — almost twice the thermal "resistivity" 
(what that "Ft" stands for) or protection , Walla are 
caulked and insulated at corners; plates, outside door- 
sills and window framing are caulked against infiltra- 
tion. 

“Economizer" 1 airflow !• controlled by outdoor "enthalpy" ten- 
sor above from door. When outside air hit* a predetermined 
tempera lure, alrconditloner or furnace cut* out, fan draw* in 
outdoor air end relief damper open? to exhauM overheated alF, 




■ Ten-inch rafters for R30 balls. The usual roof struc- 
ture has 2x8 raftering on 16-inch centers. The MEDn 
have 2x10s on 24-inch centers to accommodate R1I0 
instead of Rli) insulation — this is 35 percent greater 
thermal protection (and it’s all overhead where it counts 
most> for the same volume of lumber. (The higher 
the "R” number used, the greater the insulation value 
will be, I 

■ Vapor barrier. To prevent moisture pen et ration „ 8- 
mil plastic sheeting substitutes for the usual 15-pound 
felt to seal the exterior aide of outside wall framing. 
Southern California builders don't normally Line a 
sheathing substrate on residential structures, 

■ Window wings. The real energy hog in Southern 
California is airconditioning— not so much winter 
heating. To minimize effects of hot summer sun. the 
MED houses are solar oriented, with few openings fac- 
ing southwest, Windows on sidewalls are protected 
with side wings for shading. 

■ Extended roof overhang. Protection for walls and 
. windows against high sun angles is insured by 3-foot 

roof overhangs all around. 

■ Shading dev Iren, The garden patio is covered with 
a solid roof, plus slats on the outside edge, to shade 
sliding double-glass doors at the rear of the house. 
Even plantings are arranged to throw shade on the 
walls during hot periods. 

■ Shaded double entry. Thu front door patio also is 
roofed to shade the doorway and front window. Pro- 
tection against doorway infiltration is provided by a 
vestibule with an outer and inner door— like a sub* 
marine's airlock. 

* Magnetic doorstop, Exterior entry door is steel, 
permitting use of the same magnetic rubber gasket 
doorstop that keeps cold air from escaping from 
your refrigerator. 

■ Insulated door. Kince metal conducts heat and cold* 
the hollow-steel entry door has a foam-insulated core 
that gives it solidity, too. 

■ IsDiiYfred double glass. All MED house windows 
are wood-framed with removable double glass inserts 
for insulation. Miniature Venetian-blind-type louvers 
fit between the panes and can be adjusted to prevent 
sunlight — direct or indirect — from "green hops Eng” or 
overheating the interior. 

■ Cement tile roof. To provide a six to seven-hour in- 
filtration lag of heat or cold through the roof, red tiles 
ure used instead of shingles. By the time the night 

ffliMg ff turn to pane 
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Programmed watering- 



by Rudolf R Graf and 
George J. Whalen 

A n Automatic lawn-sprinkling sya- 
tem used to be considered a 
luxury. Today, with water shortages 
in many regions, it can be an im- 
portant aiti to conservation as well — 
an easy way to water properly but 
without w r aste. You get water only 
when and where you want it. With 
programmed controls, you can even 
water when you're away or asleep 
— they turn your sprinklers on and 
off at preset intervals. 

The basic concept of an under- 
ground sprinkler is simple: Pipes 
buried below the lawn are fitted 
with sprinkler heads at strategic 
locations. The pipes have valves that 
are connected to the house water 
supply. The valves are activated by 
a controller that automatically di- 
rects the opening and closing of the 
valves. You program it, telling it 
when and how long to water, Hy 
using lightweight, easy-to- install 
plastic pipes and fittings, putting the 
system into the ground is a simple 
do-it-yourself project. 

Planning the system 

Begin by drawing an accurately 
scaled plan of your property. (A 



photocopy of the survey is fine.) It 
should show the entire property plus 
the location of your house, lawn, 
patio, driveway, walks, garden, 
shrubs, trees, fences, water meter 
and water source. If the ground 
slopes significantly, note where this 
occurs. 

You should also know the charac- 
teristic, 1 * of the soil on, your land. Its 
type and texture affect water intake 
rate and water- holding capacity. For 
example, a coarse, sandy soil can 
soak up as much as 4 In. of water 
per hour, but holds less than Vs in, 
per foot. The agricultural extension 
service in your county ran give you 
soil information. It’s listed in your 
county telephone directory, 

Measuring water availability 

Call yotir local water company and 
ask them what the water pressure 
is at your location in the summer. 
A pressure of 4fi lbs. is about opti- 
mum for moat residential watering 
systems. If pressure is below HO lbs,, 
sprinkler performance will drop and 
some areas, may not be watered. If 
pressure is above 70 lbs., there may 
be risk of burst joints. 

If you supply your own water or 
want to confirm your information, 
you can borrow a pressure gauge 
from a dealer who handles under- 



ground sprinklers. Look In your local 
classified directory under ' 4 Sprin- 
klers — Garden and Lawn” nr "Irri- 
gation Systems and Equipment," 

Also note the details of the tyt*e 
of water meter serving your home. 
You'll need to know its size, the size , 
and type of the supply pipe and ' 
the size of the pipe that feeds the 
point where you will tap the supply. 
This information will help you de- 
termine maximum gallonage of your 
sprinkler system, the pressure loss 
along the line and what materials 
you will need. 

Choosing materials 

Although you cun spend time 
studying the fine details of sprinklers 
and arrive at intelligent choices, a 
sound shortcut is to take your plan, 
water supply details and soil infer- * 
mat ion to the local dealer where 
you'll be buying the parts. 

He can give you gnnd advice on 
sprinkler head type and location, 
piping layout and materials needed 
such as automatic controller, valves, 
pipe fittings, risers and adapters. ■ 
Flexible polyethylene pipe is used 
in climates that have freezing tem- 
peratures. PVT pipe is often used 
in warmer climates, too. Your dealer 
can give you advice about local code 
requirements. 
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rial* so you e;m take them with you. 
Resident ini underground sprinkler* 
cost from ®G00 to $1200, The most 
expensive single item ia the con- 
troller which costs from $60 to $2u0, 
V: i Ives Eire ji bruit $15 each. Heads 
run from to $20 and poly- 

ethylene pipe is about $20 per 100 ft, 

Following your sketchy arrange 
the parts on your lawn, but don’t 
start rutting. You can a pot any 
mnleriiids shortages, or you may 
want to make a last-minute layout 
change, When satisfied, driven mark- 
er stake at ouch sprinkler location. 

Assembling the system 

Starting from the supply valve, 
or valves if more than one water 
circuit is to lie used, lay out the 
pipe according to plan. Cut it where 
neves MEtry with a fine-toothed hack- 
saw to instil]] the ells and tees. Re- 
move any burrs, being careful not 
in damage the pipe. Fit damps over 
ihe pipe at Iwjih aides of a joint 
then insert the ends of the fitting. 
Tighten chimp* for a watertight seal. 



Next install the riser pipes at 
each tee and screw on the sprinkler 
heads* At the end of each line, in- 
stall a drain valve. The valves close 
when water pressure ia applied, so 
sprinklers get full pressure. When 
the controller switches olT, the drain 
valve opens so residual water in the 
tine leaks out. This prevents freeze- 
ups In winter that could split the 
tubing, 

Connect the pipe of each circuit 
to the main water supply through an 
automatic valve that can lie operated 
by the controller. Control lines from 
the valves run back to the controller. 
Each watering circuit should also 
have a manual shutoff valve preced- 
ing the automatic valve. The main 
supply line should be able to be shut 
off by one master valve. 

The connection to the water sup- 
ply line should be at the point of 
entry or an accessible location In 
the basement or garage. An anti- 
syphon valve m*y be required to 
protect the water supply of your 
home Again&t dirt ami bacteria 

luff} (o H4J 



what a way to grow 



You'll want to select sprinkler 
heads with discharge rates that give 
your land the exact amount of water 
it needs, Some typical heads are 
shown on page 114. 

Plot a tentative layout on paper 
by drawing the spray patterns {cir- 
cle, semicircle, horizontal stream, 
and the like) of each head and 
joining them with lines that repre- 
sent pipes. Try to avoid sharp bends, 
They reduce line pressure. Keep 
each line as short as possible and 
indicate a drain valve at the end of 
each line, After making the layout* 
add the required flow of all the 
sprinklers in gallons per minute 
fgpmi to be sure the total flow will 
be available from your supply, Allow 
about Hi percent for friction losses 
in the pi pea. 

Your dealer can help you designate 
the moat convenient locations for 
the valves. The controller that ac- 
tuates the valves should be placed 
in a protected area— ideally in your 
garage. It usually conies with u 
transformer that is plugged into h 
wall outlet. 

Go over the finished layout care^ 
fully. Nate any areas receiving 
water that shouldn't. Alsu be sure 
you can manually operate the valves 
and controller without getting wet. 

Your dealer can price the mate- 




A to* tilting alls eh os to the flexible 
plpa with hose cramp*. Neat the riser pipe 
and the sprinkler head art Installed* 





The Miter In this pop-up heed keeps dirt 
from entering. The spring returns head 
to ground level when weler flow slops. 




Removable pegs program the controller 
(above) to open actualor valves at desired 
times on selected days In a 14-day cycle. 



Each ol the actuator valves (left) serves a 
watering circuit. They ere hydraulically 
run by water-ill led tubing from the con- 
troller. Here the Row Is checked manually. 
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Pitch a room outdoors 

Back-yard screenhouses offer portability, protection from rain 
and insects and a touch of privacy, at low-to-moderate prices. 



O utdoor living is great — but not 
when it includes flies and mos- 
quitoes, showers or too much sun r A 
screen house can keep these facts of 
nature from forcing you indoors 
and give you more living space, ei- 
ther at a campsite or in your back 
yard. You can spend as little as 
?5G or as much as £500 for a screen- 
house, basing your choice on looks, 
convenience and durability tin the 
tent type, more expensive natural 
fabrics may outlast synthetics 1 . 
All but the 12x1 8- footer on the 
facing page can travel with you and 
set up quickly . — Stephen W ft ft on 



Steel frame supports canvas roof and 
fiberglass screening of this 12x12-11., 
$109 screenhouse with a 7-tt., 4-in. 
center height. Outdoor Venture Corp., 
Stearns, Ky. 42647, also makes a 
pslyprspylene-rasled model lor $70. 
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-4 Fanciest of tenl-type s Greenhouses from 
Seam Is 1CU14 It., with aluminum frame, 
unusual D -shaped door; calls lor $200, 
Roof is cotlon, screening la nylon* 
Carrying cates for screentioute, frame 
are available at optional extras. 



Casita rigid screenhouse is 
cartop portable; optional pri- 
vacy panels allow cabana use. 
General Aluminum Product*. 
Inc., Charlotte, Mich* 48913, 
makes $375 11 -panel model, 
others from $250- Montgom- 
ery Ward. Sear* and J*C. 
Penney sell similar units. 



Center is 8 ft. high In Penney 
17x1 2'fl. tereenhpuse with 
polyester screening, woven 
polyethylene roof, priced at 
$100. Others are offered from 
about $50. 





For minimum shelter at minimum coal — ► 
about $25 — a dining canopy Is the 
ticket. Maker. Sunshine Cover & Tarp, 
Inc., Chalsworlh, Calif. $1311, afao sells 
a line ol four screen houses. 



Sears' largest model com- 
bines 12*1 2-fi. ecreenhouse 
with 8x12-11. storage building 
for $500 (lloor not included). 
This one may require local 
building-department approval. 



Two big picnic fables fLt inside 10*14- 
ft. screen house; $175, others from $128. 
Eureka Tent, Inc., Bing harm on, NY. 13902, 
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KNOT 



M/2 X 23-3/J 

DOWE L 

<20 * 600 . 1 . 



HANDGRIP 
1-1/2 x 6 1/4 
[2 RliOD.I 



KNOT, 



1 1 n k 2Q m 
DQWE L ' 
(2 RF QO, I 



KNOT 



KNOT 



1/2" THICK RUE3E3P R S 
SP-flCEHS COT FROM 
GAPlD£N HOSE , USE 
BETWEEN ALL dowels 



ALL KNOTS 
CTVf HH AND 



DOWEL SWING 



typical of both 

ENDS OF EACH DOWEL 



LlNt ON WORK 

LINES UP WITH 
MARK ON JIG .. 



careful use of material, life in our back-yard 
environs can be enhanced considerably— 
aesthetically ,ind functionally. The dowel swing 
above is one of six projects we selected from 
iho Ortho book Wood Projects tor me Garden 
$3.98 at most garden centers or directly 
from Chevron Chemical Go. r 575 Market St,, 

San Francisco, Calif, 94105 Drawings show 
how to build the swing and other projects. 



SMALL 

PILOT HOLE 



MARKING LONGITUDINAL 
CENTERLINE 



STRA&GH T PIECE 
OF 3/J" STOCK 



wood projects 
you can build 
and enjoy 
this summer 



A contemporary swing 
with a touch of nostalgia 
hanging planter, 
screens and more. 



by Harry Wicks 

HO ML AND 5-HOE 1 EDITOR 
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BONSAI BOX 




T his tabletop planter Is a natural for those 
who are dedicated to the fascinating 
pastime of creating charming miniature 
Oriental gardens. The solid box Is basically a 
mallet and chisel chore, but you can save a 
great deal of sculpting time by boring out a 
number of 3-in. holes to remove the majority 
of the waste stock. The holes for the through- 
dowels at both ends should be made by boring 
carefully from both sides to assure neat holes, 
Locate hole centers using ruler and pencil !o 
assure accurately drilled holes. 






1, 4 x 9 x 13" 
WOOO BLOCK/ 



3/4" k t r* 

□OWE L I4 REOCM 



3. POPE 3" DEEP HOLES 
TO REMOVE SULK 



BONSAI 
PROTOTYPE 
MADE OF FlH 



1-3/4° 
BOR PER 



2. DRAW HOUGH 

OUTLINE OF CAVITY 



ROUND ALL EDGES 



4. 1/2' J MIN. 
BOTTOM 
THICKNESS 



DRAIN HOLE 
[2 



5. GORE FOR AND 
INSTALL 3/4" 01 A. 

DOWELS WITH WATERPROOF 
GLUE 




6, BORE 1/2" DEEP 
INSTALL DOWEL 
LEGS WITH 







LOW TABLE WITH 
BUTCHER-BLOCK TOP 



J ust as a living room Is enhanced by low end 
tables, patio living is upgraded when a table 
is conveniently placed for parking drinks, 
snacks and the like. This one was created 
using scrap 2x4s left over from other projects, 

If you own bar or pipe clamps, the table can 
be assembled with resorcinol glue only. If not, 
you can put the table together using the 
glue-and-nail method shown below, Set all 
exposed nailheads; finish with outdoor sealer. 



LEGS 

1 1/2 m 3 1/2 x 12 ” 
U R E 00.1 



1 Bd NAILS 
O R L OP. FOR 

each piecel 

STAGGERED 

PATTERN 
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MATERIAL - KIlN-ORIED 
SURFACED REDWOOD 



SLAB ASSEMBLED 
WITH NAILS 



SLAB 

1-1/2 x 3-1/2 x 11 1/3" 
112 REOO.l 



GLUE 



END 

1 1/3 x 3 1/2 x 11 1/2' 
12 REOO.l 



SIDES 

3/4 x 3-1/2 x 24" 
i2 HEQO.I 



3/0 w 4” lag Screw 

12 PEQD.) 



DOWEL 



S7 




HANGING PLANTER 



R ope end wood used 
with coleus, wilt 
create a rustic hanging 
that will complement 
any patio. The bo x shown 
is made of clear all-heart 
redwood, assembled 
with waterproof glue 
and galvanized finishing 
nails, Start by cutting the 
four side pieces the 
same size, using 45° 
miters at the corners. For 
strong joints, assemble 
the box with corner 
cleats as shown. To 
hang it, use screw eyes 
in the box and a screw 
hook as the hanger. If 
box will hold a potted 
plant rather than one in 
soil, boreholes In bottom. 




SCREW EYE 
(fl FtEQD.K 

45° MITER 



3/4 x 7-1/4 x 12" 
14 REGD-5 



1-T/2kM/Jx!I 1/4 
(4 ftEQD.I 



2 1 /2 H, -DIA. 

MOLE 
IS RFOO.J 

a/4 x 6-3/4 
BOTTOM PIE 

ASSEMBLE WITH GLUE AND 
tiJ FINISHING NAILS 




DOUBLE ACTION 
HINGE, C3 PER 
P ANf L ftPOD. 



DETAIL A 



0 


1 


o 


° 

!• 




° 



DETAIL B 



PANE l WIDTH - 24" 
PANE !. HEIGHT 
= 60-72' 

G HORIZONTALS 
PER PANE L 
EQUAL SPACING 

7 VERTICALS 
PFA PANEL 
EQUAL SPACING 



FREESTANDING SCREEN TRELLIS 



T his folding screen is ideal for use as 
a patio divider. Its double-action 
(folding-screen) hinges make it flexible 
enough so it can be arranged to surround 
a container or be used as a wind screen, 



Complete directions for building are 
given below; finish with a clear sealer. 



1/2 k M/2" 
INSIDE PIECES s 



5 1/2x3 1/4" 

* OUTSIDE PIECES 



DETAIL 




INSIDE 

piece 



hd MAILS 
ALTERNATE 
ON OPPOSITE 
SIDES. SPACE 
6 EQUIDISTANT 



HOW TQ PROVIDE 
FOR LEGS 



NO. a x 7-3/4" 
EH SCREW 

ALTERNATE 
STILE GROOVE 
ON TABLE SAW 



USE GLUE AT 
CONTACT POINTS 




1/2 x 2-1/2' 










1/2 ,r WIDE x 
1" deep GROOVE 
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FOLDING TRELLIS 




R eminiscent of safety gates for 

toddlers, this accordion-like trellis 
permits adjustment of both its height 
and width to suit a particular space. 
The critical dimension is the spacing 
of the pivot holes ; in order tor the 
trellis to work smoothly, these must 
be accurately located. The salest way 
to work is to carefully bore the pivot 
hole in the first piece and then 
use it as a template for the remaining 
pieces. The slot in the end posts is 
a must so the terminal points on the 
trellis can move freely when you 
make a size adjustment. You can use 
stock of a heftier dimension than the 
lattice shown, but be sure the cotter 
pins and bolls are long enough. 




1/4"’DI A. 
HOLE 



LATH 



DfilUU PIVOT HOLES 
&V STACKING PIECES 



, 1/4 x 2 " CAfifltACie BOLT 




MOW TO SPACE TPf LUS PARTS 

A Wl©TH Of IMATFAIAL 

I STANDARD LATH - 1-1/3" 
WIDE H 1/4" THICK I 
B 1/? (A). C - t/J iA) 0 - f 
r - m.o) * a o ■ ?io> * a 
H * JIO) * A. I ■ Q 4 A 

TReuniS- sm-own has 
pivot hql!M m 

HMEUIAU 

f < s pcs- 1/4 n i i /4 h w i nr 

0 * i PCS, 1/4 ■ 1 I/* ii 4M/3" 
h - 4 pcs. 1/4 h i- 1/4 h ai- 1 /r' 

1 4 fCS. 1 :* ■ M/4 h 
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9 ways to miter 

by hand 



Youhaveawealth 
of options when 
it comes to 
cutting miters — 
even without 
adding power. 



by Ronald 
E, Thomas 
and 

Stephen 

Walton 





Conventional hardwood 
mitarbox comes with slot a 
lhat are cut thillow tor 
rigidity in shipping and mlor- 
age, Slol* mutt bo deep- 
ened before uae, Etacksew 
cult Clot A and corre a pond- 
ing tiot on oppoalt# aid# of 
mitarbox down to base. 
SFoli labeled B have al- 
ready been deepen ad r 
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PO POLAR MECHANICS 



O ne of the satisfactions of wood- 
working is making a mitered 
joint that comes out perfectly square. 
It's not that difficult, if you work 
with care and use the right tools. 
While the power miterbox is gain- 
ing in popularity among professional 
carpenters, it’s not a reasonable pur- 
chase for most home craftsmen — 
not when there’s a wide range of de- 
vices available to help make hand 
mitering fast, easy and accurate at 
much lower cost. 

What you'll want to have will de- 
pend on how often you need to cut 
miters. For moat do-it-yourselfers* 
a basic hardwood or plastic miter- 
box* backed up by the miter-cutting 
capability of a radial-arm or bench 
saw, will suffice. Hut if you're think- 
ing of operating either a picture- 
framing or a custom-furniture busi- 
ness from your basement, you’ll prob- 
ably want to invest in a high-grade 
miterbox, a trimmer, or both. Either 
will give you good service for a long 
time. 

MUerr-cutting essentials 

The essentials of cutting an ac- 
curate miter are precise measuring 
and marking, an accurate miterbox. 
a sharp saw and a firm hold on the 
workpiece. Your miterbox is a pre- 
cision instrument and should be 
treated us such if you want to pro- 
duce professional -looking joints, 
Even if you've cut a miter well, 
the joint may still require adjust- 
ment fur a perfect fit. Sanding is 
usually required (though not with a 
trimmer i. hut mitered ends may in- 
(Ptmse turn fo page f 24} 




Inexpensive plastic miterbox gives 45 
and 90 cuts with reasonable accuracy. 
For rigidity and best results, holes are 
provided tor fastening box to workbench. 




Miterbox with integral saw is a $120 tool, 
but it is convenient and precise, and it 
lasts a liletime. The saw blade Is I Lilly 
supported; deflection ji minimized. 




Depth stops on a combination miterbox 
and clamp move up to contact the back- 
saw rib. Capacity of Ihe (24 unit ranges 
up to 2 in. wide and 1%-in. deep. 




For about |13, this miterbox offers a 
depth-of-cut adjustment and locking stops 
for commonly used angles. Hardwood 
strip under workpiece protects saw teeth. 




Marrow IQ -point blade provided is kept 
stiff by tension adjustment. Clamping ot 
Ihe workpiece whenever passible helps 
to assure Ihe most accurate cut. 




Although limited as a miterbox to 45" 
and 90* cult, a combination unit with 
fight-angled jaws also can be used to 
clamp a mitered joint for gluing. 




Aida lor hand mitering Include; (A} shearing trimmer; {B} 
marking template; (Cj Ulmle miterbox with s built-in tew; (D) 
Stanley Handyman miterbox; (E) Join! master sawing |lg; (F) 
combination miterbox and clamp; (G) sliding bevel used lor 
laying out odd an glee; (H) rook maple mllerbox; {I) miterbox 



used lor culling metal moldings; (J) 45 and 135 hardwood 
miter square; (K) Stanley plastic miterbox. Range ol the devices 
shown here is not intended to be comprehensive; miter boxes 
are available from a variety of sources with prices from just 
Over $1 (for use with mode I makers' razor saws) and up. 
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COMPARISON REVEALS 
100% VIRGIN TOBACCO 
IN ONIY ONE CIGARETTE 



NEW L&M FLAVOR LIGHTS 



New L&M Flavor Lights. The only cigarette 
made with just the tender “filet” of 100% virgin 
all-leaf tobacco. *No reconstituted tobacco. 

• No tobacco by-products. • No added stems. (| 

COMPARE YOOR CIGARETTE: 




BRAND 


TOBACCO CONTENT 
IS 100% VIRGIN 
ALL-LEAF? 


CONTAINS 

ADDED 

STEMS? 


CONTAINS 

RECONSTITUTED 

tobacco? 


~ 

' TAR * 
CONTENT 


L&M FLAVOR LIGHTS 
L&M LONG LIGHTS 


YES 


NO 


NO 


1 

8 mg. 


MARLBORO 


NO 


YES 


YES 


18 mg. 


MARLBORO LIGHTS 


NO 


YES 


YES 


13 mg. 


WINSTON! 


NO 


NO 


YES 


19 mg. 


WINSTON LIGHTS 


NO 


NO 


YES 


13 mg, 


KENT 


NO 


NO 


YES 


17 mg. 


KENT GOLDEN LIGHTS 


NO 


NO 


YES 


9 mg. 


VICEROY 


NO 


YES 


YES 


18 mg. 


VICEROY EXTRA MUDS 


NO 


YES 


YES 


14 mg. 


VANTAGE 


NO 


NO 


YES 


10 mg. 


MERIT 


NO 


YES 


YES 


8mg 


□ORAL 


NO 


NO 


YES 


13 mg, 


BENSONS. HE DOES 


NO 


YES 


YES 


17 mg, 



i'.icmi anaifp n*C., 



Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 



REAL TASTE. ONLY 8 MG.“TAR!’ 



Flavor Lights; 0 mg. "tar". 0.7 mg. nkoiine : av. per cigareire, by FTC Method. 










Rod carrier for 




quick-draw fithing 



Clamping block* a Hacked to rain gutter hold set-up rods securely bill allow quick removal lar Instant fishing action. 



H ave you ever heard the sickening 
crunch of a $60 fishing rod be* 
in g crushed bv a alammed car door? 
It's an unpleasant sound and :i high 
price to pay for having a rod ready 
for the next roadside riffle. 

Here's u carrier you can build for 
as little as $2 that gives quick access 
to a pair of roda, yet holds them 
snugly at highway .speeds. You will 
have to drill two holes En your cur’s 
rain gutter, but these are inconspio 
onus. 

Two units are needed, each made 
of hardwood blocks sandwiched be- 
tween two lengths of ' *-in. ateel bur 
stock. A bolt and wing nut damp each 
aundwich together to hold the rods 
in the middle. 

Llegtfi by cutting an ft or 10-in, 
length of ash, oak or other hardwood 
to about 1^x1% in. Mark off two 
3Vfc-in. lengthy on the wider side 
and locate the centers of two rod- 
holding holey on each length. 



My two fly rods needed a r * N -in. 
and a 1-in. hole in each section, with 
centers spaced 1*4 in, apart, Ytutr 
requirements may differ — tie nitre tn 
check the.' te dimension* against your 
men equipment* 

Note that hole locations for the 
second assembly arc l be reverse of 
those in the drawing. After the four 
holes are drilled, halve the piece 
lengthwise by ripping it down the 
center of the 1%-in. side. Crosscut 
the two halves to make four blocks, 
each with two half-holes. Sand and 
finish the blocks with several coats 
of exterior paint or varnish. 

Making the metal parts 

A 2-ft, length of l *xH£-in. steel 
bar stock will provide the metal parts 
of the sandwiches. Top pieces are 
just hacksawed to 3^ -in, length; the 
bottom pieces with their doglegs are 
heated with a torch and bent, If you 
bernl them cold, allow at least 3 Ifi 



in. extra length for each bend or cut 
them to length after bending. As an 
alternative, let your local welding 
shop handle this step. 

To make the ’i-in. bolt holey, 
clamp the top and bottom metal 
pieces together and drill through 
both, then clamp the wood blocks 
between them, align them carefully 
and drill halfway through the wood 
from each side- Label parts to keep 
each set together. 

Location of the carriers on your 
vehicle may be critical field or clamp 
them in place and make sure swing- 
ing doors won't hit rods or reels, then 
drill the rain gutter and the doglegs. 

For maximum convenience, solder 
or braze the head of each stove bolt 
in place and fasten the wood parts 
to the metal with contact cement, 
Suitable paint will protect the metal 
parts from rust. I went first class 
with chrome-plating that doubled the 
cost but tripled the eye appeal, * * + 











1/4-20 x r 
STOVE BOLT 

IfflM 1 1/4 - 
BAR STOCK 



WING NUT 



BRAZE OR SQLDift 
ASSEMBLY t MAKE 3) 
84/2" 



mole 



HOLES IN BLOCK 
TO FIT ROD-S 



CUTTING 
LINE 



1/4 H HOLE 



11/16" 



CUT TWO FROM 
HARDWOOD STOCK 



11/18" SIZED FOR RAIN GUTTER 



U LOCK DETAIL 




To mount or remove rode, loosen wing- 
nut, lilt the lop block and twist a quarter 
turn. Single screw fastens carrier se- 
curely lo vehicle's rein gutter. 
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More good reasons to use 
Bon Ami'Cleaning Powder 
and Cleaning Cake. 



Every day we receive letters from Ron Ami 
users telling or new uses lor Ron Ami Gake 
anti Powder We want lo pass these alontf to 
you and (ell yOu why Eton Amt iS sudi art 
unusual and unique cleaning product 

FROM OUR LABORATORY! 

Sinre Hon Amfs base mineral has been 
pun white feldspar One unusual character- 
istic of feldspar is thal, microscopically, it 
has (ar fewer jagged edges, a more rounded, 
smoother crys l.sl. Other cleaners use si lieu 
as a base and l his mineral retains jagged 
edges when crushed and has a greater 
tendency to scratch and mar many surfaces. 

During ihe la|e IHOCI's and early 1900s 
feldspar was mi Ned by workers using large 
metal shovels. Alter awhile, these shovels 
looked nearly like silver from the constant 
mixing of |fie |hj]i stung feldspar mineral. 




Unlike most products today Bon Ami 
take and Powder are still made with the 
same Ijasic ingredients used it! 1886. lion 
Ami is a natural product that can clean 
many delicate hard surfaces like glass, 
stainless steel, porcelain, ceramic tile and 
chrome without scratching them, 

FROM OUR CU&TORfIJtSt 

1 . A year ago we purchased a glass topntd 
stove and since that time I have used non 
Ami bars Id clean it. I have found this the 



fastest , safest and best way to clean the 
numerous spills and bo \ hovers that 
occur Mi my household. K. D„ Oregon 

2 My husband is a photographer and uses 
Bon Ami Cake for cleaning chrome drums 
and equipment. A. Q., Michigan 

3.. I live in a mobile home and find it quite 
dilficutt to keep I tie outside windows 
clean because dirty water runs olf Ihe 
roof I know your product would do ihe 
trick. O. K. L., Washington 

4. h cleans road lilm from auto windows and 
rain spots from house windows. C- M. 8.. 
Arizona 

5, J find lion Ami good lor cleaning TV 
picture lulres and chromium. EG., New 
Jersey 

6, 1 am an antique and classic car buff and 
own a 1955 Chevrolet and a 1937 Chcv- 




rolel Roadster, both vehicles have lots of 
chrome and polished aluminum and 
NOTHING wilt clean them like Bon Ami. 
0. W. L, Texas 

7.U is die one and only scouring powder 
that a person wilh any kind of respiratory 
condition should use. K, B., NW York 

8 f f ou nd it to be very satasE&c lory for clean- 
ing my while woodwork. J. L, Ohio 



The original miracle cleaner. 

Unchanged lor 90 years, 
because if couldn't he better. 




Yonr hardware nun kn«w* how to help yon talve your denning 
prob I e nil Am k Unit Nothing doc* u muy cleulngjobn u well mBoh 
A mi. Look for XU On Anti in your True Value,’ Sentry/ Pro, Blne^ui,' 
Orflll Brothers, Ace/ ud other fine hardware atom. 

'TaultlesifBan Ami Company, 1977 







t .v t em unnar 

'ftiSgjjf 

1 UUtfU _ 



WE SHOW YOU HOW 

. . , i t Kome, In Twr S# ire Time! 

Xam #»n'l |ii*m — pat i-«Ji 

Ind pcf ■■■,□■ j| ju,Urt«. ArrJ DMfl'ivh*t 
YOU [>I Tuh r«i P-H.J, in} 

■K. tt, lriij MdrwtrfM 

LEARN CUSTOM il IPK INSIM AND 
'> OUTt t-nw to* fa L'tiIi *nd«*p„r 

■ rliLLi i u huih kid drcal, in»Wd| 

' idj HnlwlM ktityi. 

Me. tty. min. a, bjhfiUtyr.if, ii-T^l.nr. 
4llbC VullMnl i!t. 

G c r TSrt FREE ' T*ili you All rtbout 
'• c*r fuilsmuNv pra-fihe at Horn* in 
1; aya re tiltoft. Wrrtb iDdAy! 

1 CUAIOttlitNiS — , 

I MO] H.rr.l IWcri- ---> M^iinri a*»rt- CA««.» | 

I * JfuilS FUFI Ir-ro-rmdirsn an h«i I tM .’tiff CU llwnlUng I 
l f*r |>u*l » d <w ^Dftliri • ity 1 *nlH, Jty tlMimil* ¥Tfl | 

I Npm| in | 
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Back-up Heating Sydemt 
To Compensate For 

Efltrqy Shortages 

□ 0rochore pravldmo Ischnicat Information on 
air lo air heal oxchingen lor Hue aii^s Irom 
4' r In It," tfiameit-t, Ini rt.jJija Ehfi uulpuH ot 
any fcmler, furnace, FrflnKlin Stove or Ire# 
■landing fireplace without irtert^aicvg lual 
coneumpiion 

□ Elmohuco deacriDTif] me reading of ruepince 
efficiency Ihrough drafi inddclion and d ml r 
cOnlrol in conjunction with un Air 10 eir 
hero exchanger in an autcnnp.[ic aystpm. 

[J aniphiJ:-!- rluici.timn lhfrnii(jf,L.ili£ comrol or 
wood burning equipment u 1 1 1 if > no eo Air lo 
air heal oxchnngor in r r gn]undipn wuh d rail 

bnOUCtiOn II provider hbul wilh ui wilhQUl A 

vertical chimney. (A mutt for ch i m ncy lost 
fliacfncAUv healed homes nn i nil energy r*- 
alrielfid araaa ) 

tms swrplt company 
41 w, Dlorna St., Me Adoo. Fa. 113)1 

Hamfl 

Addrasv 

City SfllO„ 

Jlp 
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RIDES FOR WHITE-WATER ACTION 

/ Con r, n L yC d I’fprrr p ,urj« 3f J 



your head intact, I found the roll 
dillteult lo leiirn UrlLil atl experienced 
paddle r taught me in u Hh allow pool; 
but the confidence it gave me wp 
worthwhile when I rounded u bend 
into u chute one day, capsized com- 
ing out of a haystack and quickly 
rolled upright rather than having to 
bail out in the boil. 

The moat popular kayak today in 
the fiberglass slalom model — Hi feet, 
2 inches long by 2±l inches wide and 
20 to 35 pound* in weight. With it 
you'll want the double- blade d paddle, 
helmet, a quality life jacket, flota- 
tion bags for underdecks and prob- 
ably a wet an it. You also need good 
instructions: river running duba arc 
often a good source. Ski reports fre- 
quently .switch to kayak lea sons dur- 
ing the summer. Aspen, Coin,, has 
several achoola, aa well aa eight dif- 
ferent outfits offering group river 




You can convert from ceim-waier canoe to 
rongh-waiw epectal with Grummam's nylon 
spray cover lor Be 17-footere, Decking 
has openings for Ihree paddlers. 



raft runs at about $25 a day includ- 
ing lunch. The Aspen Chamber nf 
Commerce can provide a Hat, 



Where to go 

Excellent new books, like Wit ite- 
Hiiter! by Strung, Curtia anil Percy 
and The AlUPvrpntte Guide to Pntl- 
dlitty by Norman, tell of rivers, 
club.s, mmoedations and waters where 
the action is rated from Clana I, 
easy, through Class VI, too danger- 
ous to be passable. With experience 
and courage you can work your way 
up, * * * 
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POPULAR MECHANICS 




Why a small car 
demands more of an 
oil than a big car. 





Just because small cars are easy 
on gas, easy to handle and have smaller 
engines, don’t assume they’re easy on oil 



The heat In a small engine can 
drain the life out of an oil. 

Smal ler ca rs wit h thei r4- or 6-cyl i nder 
engines circulate their oil twice as fast as 
big sixes or eights. And they run at 25 to 
30% higher revs. So there's more friction 
and heat in the engine. 

Then to add insult to injury, they 
have less engine surface and less room in 
the engine compartment to get rid of that 
extra heat. 

All this causes increased wear, tear 
and shear (thinning out) on your oil. Which 
can keep it from lubricating and cleaning 
properly. 

From there it’s only a short step to 
preignition, power loss and premature 
engine wear. 

To solve this oil crisis, 
you need Castrol. 

Castrol started out in Europe where 
small cars started out. So naturally it was 
Castrol that first added the additives a 



motor oi l needs to protect those high- 
revving engines. 

And today’s Castrol i ncorporates the 
costliest additives available anywhere. 

That keeps Castrol from thinning out 
under intense heats and 
pressures. It keeps sludge 
from forming as the oil cools 
down. And it gives Castrol the 
strength to keep lubricating 
and cleaning the narrow 
passages in smallerengines. 

Of the best selling oils, only 
Castrol has passed both U.S. and 
foreign car engine testing. 

Since Castrol isdesigned to withstand 
the tortures of small car engines, we make 
sure it passes the engi ne tests for foreign 
cars set by the CCMC* (on a Fiat 124, Ford 
Cortina and Mercedes-Benz diesel) as well as 
the engine tests set up by the SAEf * (on a 
’67 Olds 425 cid V-8 and a Ford 302 cid V-8.) 

Then to satisfy ourselves even further, 
we test Castrol on two additional smalt car 
engines: a 1302cc VWand a 1798cc MGB. 

So naturally, all grades of Castrol 
exceed all U.S. and foreign 
car manufacturers' 
specifications. 

Now if you have a 
smal ler car, you have 
some big reasons to 
change your oil. 

Castrol 

The first oil engineered 
for smaller cars. 



‘Orflanlistiori oi EureeMn Car Makers, Englrwwfisii'i r -' 1 " ' ' 'rtrs. 

“ Society ijf Autemol ivo C noi neerr,. 



styling, 

storage 

convenience 



outdoor comfort was never like this before 

Th e 1977 YVrlde rness. I rave I trailer tak es lo 
the road with 11 new features designed 
for fa mily pleasure and comfort Si a ring 
with all new styling in all IS of rls trailers 
and 5th wheel models. Wilderness 
features include thoughtful expansion 
of storage capabilities and heating 
systerns balanced to ihe trailer size, 
Some of the new features include - 

In [he 19?7 Wi Id g r ness, the fj j.y jeee>j.. toek- 

emphdsis is jIu? on choice. secure srorage fe* 

You « n select a trsi ler r ryv " cprd 

from 17‘ lo 31' in iengih or J i W 

a 5th wheel from 20W r io 
30 Vi'. All are sell -coni jlned 
and equipped with full galley. 

1977 

Uf4LC3ERNE55 






Posrrrve cjteh hardware or* 
all overhead eafwnet a^d 
WJrdrofcc cfcfOrj, 




Fleetwood Cnlcrprrs.es, Inc., P. O- 0ox 7638, Riverside, CA 92503 p ** 7 

Please send me a tree, lull-color brochure on Wilderness Travel Trailers, 
Name_ 



Street 

City $ Stale 



Zip. 




This VET Did It - and YOU 

Can Do It \ 



-war injuri** ■*[* T' t 

Jon* lrainir»p. c 5 n 

wcrK i? laiwinallnE. if 1 c ri1 
do it anybody cart. 

Glen i^rxinn. Lamed. Kan. 
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Ultra I I n In * T H 






Train 
FAST 
at Home! 



Be a LOCKSMITH! 



rf you enjoy fixing things, you’re a "natural” 
to make hundreds Of EXTRA DOLLARS a 
year in the fascinating business Of Lock- 
smith ing. losing crime has increased de- 
mand Tor service a thousand fold. Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 



enable you to get your share Of this always- 
profitable business- Hundreds we've trained 
are doing it. So can YOU, 

MAIL COUPON to discover how Locksmith- 
mg can keep the extra money coming m dur- 
ing spate time — or in your own full-time 
business. Idea! for retuemErnt^gciact j>obs, too. 



YOuTe "in business” ready to make 15 to 
$10 an hour a few days after you begm 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip, 
men* PLUS 

* ALL TOOLS YOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUSINESS- BUILD I NO HELP 



OfLSAW INSTITUTE, 10QK F.cld Bld.R. 
Kansas City. Mo. &*IU 
Accredited Member NHSC 

h Hun|, Wilrrtinilofl. Del —"I mahe J5Q a 
week filra." 

R & 1 VU, 51 Louis, md — ■ I tifsred f t ID last 
Siturday," 

CiJ Boyle 1 , P i M s.bu? k h. P.r - My builfifW fiomy, 
at Ipp spyed I'm mpyin« la fregfi quaMers," 




FREE 



MAIL THIS COUPON * NO SALESMAN WILL CAU 



THIS DO ALL PRO 

KEY MACHINE YOURS 
TO KEEP ? 

Can add *25 
to J.4Q a week 
!□ ypyr In- 
come . . .and 
dflitr'l coat 
you a penny 
HP antral 





NEXT WAR FOUGHT IN SPACE? 

{Continued front oaoo 51} 

cetera tors would make very effective 
weapons They share many of the 
same drawbacks of the laser weapon. 
They need huge amounts of power 
to operate and the impact of a 
weapon is diminished by the Earth's 
atmosphere which scatters and weak* 
ena the particle beam. Even in apace 
its aim would be thrown off by the 
Earth's magnetic- field. 

If all these bugs were worked out, 
the particle accelerator would be a 
deadly antimissile weapon. Properly 
aimed, it could melt the plutonium 
in a missile’s nuclear warhead and 
defuse it long before it ever hit Its 
target* 

No longer science fiction 

The whole idea of satellites bat* 
tling satellites or enemy missiles is 
lung past the science-fiction stage 
and now at the point where it is 
openly discussed at presidential 
press conferences. This past winter 
President Carter admitted the pos- 
sibility of satellite warfare is a very 
real one and told reporters, il J have 
already suggested to the Soviet Union 
that we forg'd the opportunity lo arm 
satellite bodies and also to forgo the 
opportunity to destroy observation 
satellites/’ 

Still, if the Soviet Union doesn’t 
take to these suggestions, moat mili- 
tary experts believe that by the 19b0s 
both superpowers will have the first 
few of their robot soldiers in orbit 
around the Earth- As a result, accord- 
ing to Dr. Charles S. Sheldon U T ex* 
pert on Russian apace activities, “the 
notion of the bloodless war fought by 
computer-controlled automatons . . . 
might become a part of the institu- 
tion of war. ,f 

Space war a blessing? 

Space warfare could take some 
strange twists. Some experts believe 
it might even be a blessing — that bel- 
ligerent nations could settle their 
differences thousands of mile* above 
us without ever firing a shot on 
Earth, tit hers *ee space armaments 
as the ultimate deterrent to war — 
that the very presence of such awe- 
some might hanging over our heads 
would make nations think twice 
about pulling a trigger. 

It almost certainly would be a war 
no one could win. There would be no 
victors — only the vanquished. Hope- 
fully, most nations realize this — or 
will in time. Rut the chilling possi- 
bility that it could happen will be 
with us long after those pleasantly 
amusing fantasies of Ruck Rogers 
and Flush Gordon have been forgot- 
ten, A 'A * 

1M POPULAR MECHANICS 






HINTS 

FROM READERS 



Coping saw cuts metal 




A coping saw cuta non ferrous 
metals i aluminum, copper, brass i . 
Place the metal on a wood pad 
in a vise . — Ken Wells 



V-beJt drawer pulls 




Make drawer handles from rubber 
V-belt sections. Bore holes at both 
ends for roundhead mounting 
screws. — W.E. Burton 



Fuse holder clips pencils 




A small fuse holder fastened to 
a clipboard keeps pencils where 
they're needed .- — Ken Patterson 




Rally shines deep 
because it deans deep. 




You ll be amazed how a car wax as easy to 
use as 'Rally 1 gives you a shine as deep and 
clean as 'Rally'. Its special cleaners remove 
even dull, dirty road film as you wax. Rally 
also contains silicones and tough waxes to 
make that shine last, Get a deep, hard shine 
people can t help admiring, Get Pu Pont 
‘Rally: 



dSQDt> 



J 



JULY 1877 



107 





Winston King. Winston lOOs 









I expect one tiling from my cigarette. Taste. And only 
Winston gives me the taste I like. 

Winston is all taste all the time. And for me. 






KLNG,HHfa 19 mg/'tofoU mg. nlcoi in« 
sv. per cjpretttsv FTC ftoport DFH16. 












Warning The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 
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New ideas to help you do 
more with the produets you. 
have around the house. 

I 



sm±w USf GtNUINE PloKTIC WOOD To 
RlL LN ABOUND WINDOWS MO APE HOLES TO KEEP 

out ius^ctb, n£j*r, cuei; ca/n. snqwano cold aib. 




ceci rciTcrmfi Di?g 

Jfa LOCK HfftDlS OJ TOSS 
9Bu94EftWa(BOO^tfe 
rwiauv fu goofT 
hOF WTHftJWfn tIASne 
WCCC NtfCT hWJHC AflO 
Ilf m FOB All>lGiA&IliN£j 
BEPUQ? 



MM 

you can «3uwf w 

rugged hastc wood 

TO MAH PEfiflAANENt 

eefwtfs-^EvwoN 

iwjcvscimuwoa. 

USE iT TO Em."TO' 
DAMAGED AHEAB on 
OBNA 7 E FWWlftJfiHt 
ft/TLftE flEAMfcS. 




SOaSECES HOfifl^rST^ F|NCJ Vl&ATILE 
JTJL£t^ v.tXC'5 fUTTV-Utt ODN$tWEAICV |C£AL 
TOC 'Mi. N£j wyot>E\ JF rtELfi V, COt L A&CS M'D 
'*00b SCOT PIUSES flWL&ilHtD MOPE L 
B^KWJSflANEStWrPS 

V J 




0SH& 

LlClIjiSif TWE 

ONe*w^NUf #o«nc 

WOtSOPOfiEVElMW 
GJW4S Of CWOtS, 

HOLES * 5RrN1t|» 

*r SAS6KWDS. HABCHAOOO ROOPS, 00005 , SHClUtB 

AMD CJVUMiS, IT'S StfLAT POP RE5E NTIVM& LDOS4 
SCREWS, HH«E$ ANQ 4A1UHE, TOO TCV If ' 





Highway igloos for tea and bandages 

Collapsible igloos -along Weal Germany's Wurzburg -Salzburg autobahn provide 
shelter and first-aid facilities Tor accident victims — along with hot lea lor sleepy driv- 
ers, Red Cross mblorcycle (earns man the stations. There's a medical setup for 
each igloo, plus backpack kit with a tea canister lor cyclists who answer road calls. 

Tunnel-fan M j©t ,p 

Propulsion system lor a sleek 
new plane -designed by Italian 
engineer Luigi Cgllani for 
Hanng Fischer, Carman plane 
buildor, incorporates a pro- 
peller inside the fuselage be- 
hind the cockpit, giving it 
"Jot" characteristics. The 
! wo- sealer is powared by a 
15'0-hip Wankei engine, hits 
150 mph and will cost $32,000 
when produced In 1978, 





Foam squeeze play 

Transporting polyurethane 
foam is cosily; it's ail air 
and bulk. So a British linn 
built a l ruck with a hydrau- 
lic; roof powered by a VW 
engine. Double load of loam 
blocks is leaded with roof 
raised. Then the fid is low- 
ered. squeezing loam into 
the trailer's normal inside 
space. Foam takes day lo 
unsqueeze alter off-loading. 



Cool bottle pipe 

Two holes in a beer bet* 
he accommodate liftings 
lor a cool smoke. Tobac- 
co goes in a bowl on the 
outside. Stem enters water 
through ene hole; while 
the other hole regulates 
air pressure Cost is S3. 9 5 
from Rans-Pipien Enter- 
prises. 100 Verdi St it F*rnn- 
ingdale, N.Y, 11735, 
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When the trail isn’t there* Goodyear 
Wrangler R/T tires should be. 




A tire has to do a lot of per 
farming to get through terrain tike 
this. Mostly it has to keep a lot 
of rubber or the ground. And that* 
where the Wrongler R/T is in o 
doss by itself H 

The Wrongler R/T has "stroight 
up and down design,” so it has a 
wider footprint then any other tire 



in its siie ranges. That makes for o 
lot of traction, whether you're going 
through mud, snow or soft sand. 
Add to that a strong, yet 
smooth-riding polyester cord body 
long-wearing tread compounds, 
fiberglass cord belts (except load 
range A), a center riding rib for 
smooth highway performance, and 



you get the kind of tire you can really 
depend on. 

Those ore just some of the 
reasons why more roads and trails get 
blazed on Goodyear's full line of 
tires than any other kind. 

The Goodyear Wrangler R/T. 

It's the tire to hove if you don't 
have a trail. Or if you do. 



GOOD-YEAR 





How come food 
tastes so good on 
a Coleman* Stove? 

You gat the taste of the outdoors . , * with 
ad/usfabfo cooking power, even when the 
woods are wet! And Coleman dependability 
keeps you cookin', trip after trip. 




The Coleman Company, Inc, * Wichita, Kansas 



FROM CfHJD TO CHROME 

(Continued from pnga 7BJ 

it. According to CAM A rules, after the bike is judged 
in a Contours, you must start it in five kicks* to get extra 
points. Rut in some classic-car Contours, tt car will be 
disqualified if it won't atari right off. 

You'll start with the engine, doing necessary rehoring 
and other machine work yourself or con l art ini; a local 
»hop that will do the work for you, You T ll probably need 
to overhaul the transmission and replace the brakes 
and pipes. The gas tank may be rusted out. You'll need 
new tires. Generator and magneto may welt need re- 
building. The carburetor will have to be boiled out. But 
keep at it. Get it running. 

Says John Patt, “It's an act of love, that's all there 
is to it, I don't know how T one could get fanatic about 
collecting stamps. But motorcycles? 1 love working on 
them." 

Getting parts 

Some years ago, PMt picked up a 1923 Douglas for 
$25. It looked like a bargain, but Patt has been around 
long enough to know what he was getting into. It took 
eight years to find all the parts he needed for the ma- 
chine. 

"Stay away from a basket case unless you are totally 
familiar with that type of bike and are certain all the 
pieces are there/' advises Wes Stoll, who has restored 
a dozen motorcycles, "You may think all the pieces are 
there and the owner may think they are, but there's 
really no way of knowing until you put it all together. 
So, I'd say, you’re better off buying one that’s all to- 
gether and running. I know— I bought a bike missing 
only a gas tank, and that alone took two years to find/ 1 



For many antique bike buffs, that's the problem — 
getting parts. You can avoid that pain to a great extent 
by picking up an Indian or Hadey-Davidson. They're 
so popular among collectors that some companies actu- 
ally make replacement parts for them, 

"This can even include a bolt-on detail like a tire, 
Wes Stoll runs new Dunlop Kfil tire* — a favorite of 
cafe racers — on his old Matchless but doesn't get 
marked off at CAM A Concours meets because the tires 
are British, from the right "country of origin,” "It 
wouldn't do/' says Stoll, "to have Japanese tires on a 
British bike." 

Otherwise, do like the veterans do. Go to the motor- 
cycle meets, browse through the flea markets there. Ad- 
vertise in antique motorcycle magazines and bulletins. 
Get to know other collectors. 

It is important to do your research first on the type 
of bike you want. For instance, many Vincent Twins 
have had their cases painted black so they will look like 
Black Shadows — the hottest model— instead of the 
leaser-powered model they are. Going to look at a bike 
armed with a parts book and serial numbers can save 
you from buying one that has been misrepresented or 
detuned. 

"The parts are there, ,r hav* Richard Little of New- 
ark, N.J., who recently restored a J927 Henderson, "You 
just have to shop around. Once you're certain you have 
all the parts, atrip the sheet metal of paint, rust and 
dirt* knock out all the bumps, polish the parts that need 
polishing and repaint and refitiish the frame.” 

While some restorers sandblast a frame before re- 
priming, others, like Wes Stoll, believe in hot -tanking 
it — a process that removes all grease, inside and out, 
but doesn't pit the surface like sandblasting. 



Coleman" Bags 
are made tough 
to stay gentle. 

Built tor moro than a short slumber. Scroll stitch- 
ing. Box corner*. Mats rial* you can count on, from 
tha ins Id* out. After all, we put o urn am* on that hag! 
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You might, also have to get parts 
recbroraed, or nickel or eadmium- 
plated. But a word of caution : One 
collector added $800 worth of chrome 
to a snappy 1940 Indian Pour Cyl- 
inder— and found himself out of the 
money in every antique meet he en- 
tered, His hike is a daeak* no doubt. 
But as an antique it's a flop, If a 
bike is to place at the meets, it must 
be restored to every detail uuttieutic 
fa the ttriffinal. 

To chrome or not to chrome 

So go easy on the chroming. Please 
yourself first in your restoration, but 
if you want to enter Coneours com- 
petition, you must beware of the 
purist judge. Fortunately, in CAM A, 
things are fairly relaxed on this 
point, as illustrated by the dub 
president's own Excelsior which has 
stock wheels but newly chromed 
(non-original finish ) spokes, Wes 
Stoll, a CAMA member, comments: 
"Not all judges di alike chrome. Some 
might give you more points because 
your bike looks better that way." 

Another example of how far some 
enthusiasts go in restoring ihoir 
bikes to original condition is seen in 
the old Matchless dispatch bike 
owned by Los Angeles artist Merve 
Corning* It was painted Army olive 
drab again, but n rjItrH»y l flawless 
olive drab considerably above Uncle 
Sam's usual standards. To top it off, 
Corning hud authentic leather dis- 
patch cases handmade at a saddle- 
maker's to match the original British 
Army issue units that had almost 
rotted apart in 20 years since the 
war. But Corning poked tradition in 
the eye again by chrome-plating the 
H[joke» (yes, we know, purists, but 
they do look good;. 

After reassembling, the next step 
is to add the decals and striping of 
the original. With Indians and Hur- 
leys, as well as some more popular 
bikes, that's no problem. Bob Speck 
of Valparaiso, Inch, is probably the 
only man in the country who mass- 
produces detrain for antique motor- 
cycles. But Ef you've picked up a 
rare machine, you'll have to hire an 
artist to paint Lhe decals and stripes 
or, if you have the lime, patience 
and some skill, do it youraelf, 

Rely on the antique cycle dubs for 
details on what your bike should look 
like. 

Joining a club 

Clubs exist for virtually all popu- 
lar antique bikes. Largest in the 
country is the Antique .Motorcycle 
Club of America, Lake Am. Har- 
risonville, N.J, 08031), The AMt’A 
publishes a quarterly journal, The 
Antique Motorcyclci and holds six 
meets u year. The 1977 meets will be 



in Orlando, Fla.; Fort Mott, N.J.; 
Schenectady, N.Y. ; Boston. Mass.; 
Medina, Ohio; Davenport. Iowa, and 
La Mirada, Calif. 

CAMA, the Classic ami Antique 
Motorcycle Club, is now relocated at 
13 El Cuenco, Carmel Valley. Calif. 
PME121, but it is an unusual club in 
that it only 1ms one big meet (would 
you believe 500 classic hikes?) a 
year — late in April in California's 
San Joaquin Valley at Visalia. 
CAMA'a rally packs the small town 
and includes one day of display and 
two tours of the surrounding foot- 
hills — a short tour for the pedalers 



(some antique bikes have to be 
pedaled uphill ) and one long one for 
the old war-horses like the Vincents 
and Indians that cruise at 100 mph, 
Another popular club ts the 
Springfield Indian Motorcycle Club, 
2171 Winthrop Rd„ Huntington 
Valley, Pa„ 1900&. There is also a 
dub in Canada, the Canadian Vin- 
tage Motorcycle Group, 94 Cl u ford 
Rd., Toronto, Ont., MGM4J9 
The best introductory book on the 
machine is The C tannic Motorcycle 
(1896-1950) , which is edited by 
Harry Ijonis and Bob Currie (E,P. 
Dutton, 1976)* * + * 
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March 26, 3(00 P.M. 



March 26, 3:20 P.M. 



The Turtle brings nyl 
your vinyl back ^2 
to tip-top shape . 

... in a snap! J0 

For curling the cmd — 

Vinyl Top Gleaner, , . 

For podmq the Murk bark — 10P 



Black Top Wax. 

’ lops 

Neutral Vinyl lop Waxen SvItRolishiitq Liquid. 

Watch ic snap hack pretty as a picture. 



) : brighten) tig while and colored lops, 




Vinyl Top Products by Turtle Wax® 
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PROGRAMMED WATERING (Continued tram pgpa 




Why do the 
Great Ones 
use S-K Tools? 

Because they know American 
Quality helps them win. 




SAVE $13.93 ?3% ? 

7 pc. Combination Wrench Set. 
No. 1707-77. 

" Everyone reeds a good wrench 
set for home and car, 1 ' says Big- 
notti, "This set's it. Has sizes to 
cover almost any job." Reg. indi- 
vidual piece value S25.91 . 

$11.98 

suggraivd 

UStr pPL't 



See all four S-K Tools 
Great Ones Specials 
at auto parts and 
hardware stores. 



'Savings Q-asetf an ptoce by pun-j^w 

ai suggssJ'Pd -j&er pnces. 




FULL LIFETIME WARRANTY 

SATISFACTION GUARANTEED. If you (he 
consumer are not completely sasisfied with 
any tool in any S-K Mi, simply notify ymir S-K 
jobber or dealer tor a free exchange during me 
irf# of the toot. 

This warrflitiy^nresyw specific togal rlghls 
and you may a sc have other rights #Weh vary 
from state to stale 




DRESSER INDUSTRIES, INC. 
3201 N, Welt fid. 
Franklin Park, it. SOI 31 



1 977 Odtw htdustoVB, Ins 



Typical sprinkler heads 




Shrub bubbler 




Adjustable 
precipitation 
spray head 



For flower beds, 
shrubs, ground cov- 
er. Water discharges 
In horizontal 
streams. Used near 
homes end borders. 
Adjusts from .9 gpm 
at 1 p,s,|, to 1.5 gpm 
at to p.s.i. 

Stream radius 
£.5-4.5 fl. 



Installed at ground 
level. Head pops up 
when water pressure 
is applied. Patterns 
available are: trian- 
gle, sector, semi- 
circle and lull cir- 
cle. Discharge rate 
is adjustable so that 
differing watering 
demands can bo 
met in a circuit con- 
trolled by one valve. 
Useful in ground de- 
pressions. Delivers 
from .25 gpm at 25 
p.s.L to 5 gpm at 30 
P-sJ. 

Stream radius 
11-15 H. 




Adjustable 
part-circle 
gear-driven head 




Stream spray 
shrub head 



Used for general wa- 
tering. Large-radius 
sprinklers deliver 
moderate g alienage, 
can be adjusted to 
cover 45" to 315° 
areas. Full circles 
also available. De- 
livers from 1.1 gpm 
at 30 p.i.L to 5.8 
gpm at 50 p-S-i. 

Stream radius 
33-45 It. 



For slopes, beds, 
shrubs. Discharges 
spray at upward an- 
gle of 1Q‘, Genii* 
spray minimizes run- 
off and puddling. Ad- 
justable discharge 
rate. Types avail- 
able deliver from 5 
gpm at 15 p.aJ. to 
2.1 gpm ai 30 p.s.L 

Stream radius 



13-16 ft, 

Numerous head types ara available. The 
tola! output (gpm) oi heads on one line 
can’t exceed the available water supply. 



being sucked hackward through the 
system, 

The automatic controller 

The automatic controller shown 
on page 93 is electrically powered 
for timekeeping functions but con- 
trols the automatic supply valves 
hydra tt Ifcally. Thin tubing runs 
fmm each automatic valve to slip-on 
fittings oil the controller. These are 
water-filled when installed. Winter 
draining isn't required. 

Flushing out and testing 

Before the sprinklers are con- 
nected, flush out and teat this, sys- 
tem. Open the supply valves of the 
first watering circuit, alio wing water 
to push out any dirt in the pipes. 
Run it for several minutes and check 
each joint for leaks. When the cir- 
cuits have been flushed, turn off the 
water supply and install sprinkler 
heads. Turn on the water again to 
see that each sprinkler throws water 
evenly over the urea intended. It 
may be necessary to adjust some 
types of heads for the correct throw. 

Burying the system 

The finished system should be 
buried only 5 to 6 in, below ground. 
— you don’t have to worry about 



freezing. Turn on the system, cir- 
cuit by circuit, and let the water 
thoroughly soak and soften the 
ground. Then turn it off and cover 
each sprinkler with h plastic bag held 
by a rubber band to keep out dirt. 

Using a flat spade, dig a V-trench 
under the pipe. The soaked sod 
should lift out in easily replaced 
wedges. When the trench is finished, 
ease the pipe and control lines into 
it. See that riser pipes leading to 
sprinkler heads are at proper level - 
so no one will trip over the head, or 
it won't be buried. Dig or fill the 
trench as needed ; remove bags. 

Using the system 

Next you'll program the system 
so it turns the water on and keeps 
it on as long as needed. Authorities 
recommend a lawn be watered deeply 
(at least Va to 1 in.) with Intervals 
varying with the type of grass, soil 
and temperature. For more informa- 
tion write : Toro Irrigation, Box: 489, 
Riverside, Calif, 92502, * * * 



Editor's note: Do-ibyoursall sprinkler 
kits are also made by Mobile Ini emotion- 
al, 16291 Weal 14 Mile Rd,, Birmingham, 
Mich, 49039. The pipe attaches directly 
to a faucet. The system is operated man- 
ually. Kits are *49.95 and *66,95 
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DRIVING LAMBDA SOND VOLVO 

rfCofirimrad from page 57) 

ratios wide — 
from 1-1 to 1 
to 14,58 to 1 1 for 
example. Only 
within this tight 
hand ( or “op- 
erating window/ 1, aa the researchers 
call it) can the catalyst do its job. 




The three-way catalyst 

When the exhaust pas, carefully 
controlled in its composition by the 
feed bach system, reaches the cata- 
lytic converter, it 3s cleaned as ex- 
haust pas has never been cleaned 
before. The standard platinum cata- 
lyst reduces hydrocarbon tHC> 
levels to .17 to .23 prams per mile 
and carbon monoxide (CO) levels 
to 2-7 to 3.4 ppm. A third catalyst, 
rhodium, reduces oxides of nitrogen 
(N'Ox'l to previously unheard of low 
levels (.07 to .11) gpm), Compare 




Under llw hood in 240 Series Volvo* Is 
the 2.1 liter, oho four-cylinder etigine- 
Lambda Send to a natural lor In-line 
engines, but to dilficull to apply la 
V-typ* configurations because the two 
hanks are like two separate engines. 



these with California's requirement 
of ,41 HC, 9 0 CO and 1.5 NO% 



On Ihe road 

With the exception of lambda 
Soml, the 1977 240 Series sedans and 
wagon are about the same as the 
1976 models. That year there was a 
quantum leap forward in improve- 
ments (nee Dt'irittft thv '7t i Vuft'fM, 
page 89, March '7(5), The 245DL 
wagon is one of the most pleasing 
road vehicles — safe, economical, 
serviceable, pood looking and. to my 
mind, the one car to own if you can’t 
own more than one. 

Sli. remember to change the Lamb- 
da Solid (now that you know what it 
is) every 15,009 miles (under S20), 
and forget the technical lecture. The 
proof is in the driving, * * * 
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Popular 

Mechanics 

Complete 

Appliance 

Repair 

Manual 



Repair virtually ory 
household opphones 
you resin The clear, nontechnical iaxt end step- 
by-stop drawings and photos guilds you easily 
through bota IJie big jobs and Itie minor, every- 
day tasks' In □ day d poor service and skyroc- 
keting repair bills, this 320-page (6" * 9 W) 
book can My roc ifselt many limes over. Only 
SS.95. 

This tH>ok h also oval' able □! lead? ng baetelOf ft. 



POPULAR MECHANICS BOOK, F.Q. Box 1 575. Ffejdiq 
City SttHen. Ns w N Y. TOO 1 B MX£J7 

PI«bo send ms cofHB oT tne POPULAR 

MECHANICS COMPLETE APPliANCE R E PAIR MANUAL 
at sa.95 pw cepy mduding povcn-e 1 enclose a 
chock Of nt(nrtyafler tot . 

Nome 

SriM' Addrcs* 

City 



State Zip 



PIkbvoSow J ro<i we#* *>i eteiiwy 
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Popular 
Mechanics 
Complete 
Car Repair 
Manual 



Handle most aula 
repair and mainte- 
nance tasks yaurseiH Hare's step-by-step, 
’'how-to" instruction supplemented wlib dear, 
detailed photos and drawings This big 328- 
pgga. 6 ' x 9 1:8" book lets you slash auio 
repair bills and save many 11 mas rts $9.95- 
pace 

tare boo* '5 Qisa owgngbio di leading booteiare 

POPULAR MECHANICS BOOK. P.0. BOX 1 575, Ratkd 
&ty Station. New York. N Y. 10019 mvob 

Plw** sand me copies of tea POPULAR 
MECHANICS COMPLETE CAR REPAIR MANUAL at 
SB BE pw copy md udinfl pwteflf- I pndo« □ !*«* 

or mon*Y ctfter tax 

Name 

&tw 1 Atkfess 

Oly _ 



_siom. 



V 



— fp - 

measo alw A 10 0 wsefci *or dsrtvery 




IT your aog wears 
a flea collar and 



-he may freed the Vet's medidne 
made for dogs' skin problems / 1 

“CalllstT Hunter 

Cspcrl Pitcher & DoJ Breeder 
"If your dag Hears a flea collar and slid 
jtt'rafcifcSi oifds art* he's noi sc nit eh ing ficos p 
but on undetected cut .scrape, irritation* soft* 
ewti rfSf'fiMi. T tuff's why fil developed 
SuIf&leHt-thf skin medicine hr dags. Dogs 
have t funner skin than *v do ami special dog 
germs. Snlhdene kith dag gtrms, https neat. 
Slop sa-ai thing fast /' SULFOOehe proved el- 
fi'ctivc in 9 of 10 casts leal-ed. Alsu use 
sulpodene shampoo, met) Seated to help keep 

whirls Sulfodene 

UCttire H)W, OtyTTCOtntH, Inc. 




COLOR CATALOG 



Build Your Own 
Grandfather Clock 
si ar ling under 

‘200 

(Including West 
German Movement) 

* Do It- Yourself 
Case Kits, parts 
pre-cut 

* Solid 3/* ,h Black 
Walnut. Cherry, 
Mahogany, Oak 

‘ Solid Brass 

Movements, Dials 
- Finished Clocks 
■ Direct Factory 
prices 



imiMii :n; 



WHITE FOR TftU CQLOfl CATALOG 






EMPEROR 

CLOCK COMPANY 



Dept. 225 Fairhope. Ala 36522 

WORLD'S LARGEST MANUFACTURER 
Of GRANDFATHER CLOCKS 



Vitil our Factory 



H5 
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PM OWNERS REPORT/DODGE CHARGER from fiago 5?) 



before Christmas, That's a poor 
week in any factory." 

'“Rear passengers, complain 
about fe groom.' —Detroit struc- 
tural steel defa Her/ design or. 

A Chrysler plant worker in Mich- 
igan observes, “The company 
doesn't paint all the parts well 
enough, and some not at alt. The 
underside of my car is already 
starting to rust, as are bumpers 
and some of the chrome.' 

“The aircond it toner takes too 
long lo cool Ihe car down," avers 
a Tucson retiree, “and the body 
side molding is too low to ward 
off parking-lot nicks." 

''Wot as much room in the back 



Chrysler s Lean Bum VSs get good 
marks on performance, durability. 




seat and trunk as I'd like.' noies 
an Illinois farmer,. 

Good workmanship 

Owners give workmanship a 
very high rating, with 71.6 percent 
of the respondents marking it good 
to excellent. 

“My Charger was assembled in 
Canada. “ writes a Floridian, “and 
it's the best car I’ve bought yet." 

''Workmanship is far better than 
other cars we looked at," states 
a California, architect. 

Even despite very good owner 
feelings toward workmanship, one 
statistic contradicts the euphoria. 
More owners report mechanical 
troubles with the Charger than 
usual in our surveys. In that re- 
spect, the Charger and the 1977 
Plymoulh Fury (page 90. June ’77). 
came out about equal, with 62 
percent of the owners of both 
cars reporting early mechanical 
problems. 

Good dealer service, far the 
most part, compensated for those 
problems. Just over 60 percent 
of our owner-respondents rate 




Smallish trunk isn’t helped 
much by sp^ce-sswer spare lire. 



their dealers' service departments 
as good to excellent — about five 
percentage points higher than for 
the Fury. 

Quite a number of Charger own- 
ers mentioned the space- saver , 
Spare tire, mostly negatively. Many 
expressed fear that it wouldn't in- 
flate when needed, that if costs 
more than a full-sized radial spare 
tire but lasts an average of only 
2000 miles on the road as against 
40.000 for the radial, A Texas 
disc jockey mentioned that he * 
wanted lo swap his dealer the ( 
space-saver spare for a conven- 
tional lire, bul the dealer wouldn't 
do it. 




Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous lo Your Health. 





The bottom line 

On the whole, Charger owners 
Mke their ears just fine. A mechan- 
ic from Illinois confides, 'I work 
hard for my money and would not 
spend it on just any car. The 
Charger SEg standard equipment 
is far superior to its competition. 



The oar is a joy to drive and gives 
me the confidence to hand!© any 
situation, j consider it the best 
buy in its class, with by far the 
most comfort and luxury at the 
most reasonable price ' 1 
A New York Amirak repairman 
agrees; "It's a very beautiful car. 



with sensible, sleek lines. The in- 
terior is well arranged, with good 
front and rear vision. Seats are 
comfortable, healer and aircon- 
dit ioner work wolf; the sound sys- 
tem is excellent Chrysler products 
are reliable mechanically. So what 
more could a person want? * * * 



SUMMARY OF 1977 DODGE CHARGER OWNERS REPORTS’ 



Total ml Id driven 951,417 



Avinge mi lei per gallon 

3fB-eu -in VB 

In lo*n (Ef'A au mm 13 1 13 3 

Long trips lEPA aulom IS) 17 g 
36<ji-cu. -in . VS 

In town (Ef’A aairom 1*1. 13 2 
Long imps (EPA auioro 20) If.S 

*00-eu--ln. VB 

Iri tEPA autaffi, 1H 12 2 
LM9 tf iipa 1EPA 101 IE 5 



Engine choice*: 

3-1 9-C4I.- m Vfi 16 134 

i&D-cu -in. YE .56.1 

*00-eu_-in V4 ..S7.fi 



Whr did you chaoit Ihe 
Dodge Charger? 

St/llno ..., + 5-B.&% 

Owned one PeFore £3 7 

©000 prist ... io.£ 

Performance 9.3 



S pacific like*; 

Slyhnfl ............. BB 6% 

Bundling -*3.(5 

Aide ...33.3 

Comrorl 32 < 

Economy ..153 

Spec Hie dliUkee' 

Poor gu rmlefifl* 13.G% 

Dts appointing * nr km an ship K 5 

Squealing brakdl fi.S 

Poor dealer somite 7 5 

Whei change* would you like? 

Setter pas m tape 6 6% 

More trunk s-pate a 1 

teller quality piaEardls 7.T 
Deferent ^unuiiue) styling . . B.fc 
Mgrc fisur-ae^i legroom ...&.E 

Workmanship opinion: 



E.*? client - 3 * ■*% 

Good 37 £ 

Average .1*7 

Fair 7.3 

Poor E * 



Ctimlorl opinion (Irani *0*1]: 

Emcs e«t f)1 3% 

Very good . 3D -i 

bOOd , ,. ,, 6 0 

P-GPr 1 J 

Cum tbit a-pinion (tear seal) 

Excelled! . 22«% 

Very good 32. £ 

Good 23.1 

Poor . , 8 5 

Bad any mechanical ita-iible? 

Ves G?.fi% 

Ho ,37,3 

Whnl iype or (rouM*? 

OhbultUlr .. ,,112% 

7r. --la’ll liar D'H ... ... .12.* 

erases 12.4 

Rear defroster fi.6 

Dealer rapsin mliiSactury? 

Y« E5.*% 

Md 34.6 



Dealer lenHce opinion: 

Excnlltn! .• £9.6 ,| !i 

Good 31 0 

Average IBB 

Fair B a 

Poor ,16 t 

Number el vehicles owned. 

Charger only *7.2% 

Two cars . . *1 .3 

Three cars 7.fi 

four cars ... 11 

Five or more cars . , 1 9 

Make* or other car* owned 

Dodce ...316% 

Chevrolet ... , ,2Q,2 

PlymaulK 12.1 

Age distribution ol owners 

15-29 years 37 5% 

30-*9 years . 36 6 

SO-plu* 25.0 

Would you buy another Charger? 

Yes 73 *%, 

No 20 6 



'Piyrcenlagoa mig 1 : --ul eg re lCC% due 1* rpur.d ng or nsulfice^-t cvh 
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Ford LTD Wigon holds more and 
is rated to haul more than Chevy, 
but is priced about the same. 




Again this yciiX Tile VHigutimfltftc-r— Fold— 
give* you more ul what you buy n wagon toT. 
E^irJ inters the standard features and popular 
options you would expect from die wagon- 
master Including Kiel's exclusive optional 
dual lacing rear scats (Ivftji 
Compared with ( Ihcvh slot, the 1 L >77 l ord 
UP Wilson 

* has more room to hold ihings. with 94,6 
Cu- fi + of cargo space plus a 9.1 eu, ft. 
helowdeek lockable stowage space. 

* more liip and shoulder room to carry 6 
adults in comfort. 

■an optional extra l t Q0O pounds rated 
towing capacity. 

* With opt io iud heaxydut y trailer tou’i 
package, Ford LTD lx roitcu fo kttul more 
than Chet^y. Yet based on sticker price 
oompetrtions o/eotnpnrubh 1 equipped tehi- 
tiei, Fbrd LTD is priced about trie some. 



1 f yt tur family is growing bigger, you need all 
the wagon you can get. 

NWe than over. RmJ L‘11) Wagon gives 
you mom of what you buy a wagon tor, 

F9RD 

When America needs a better idea. 

Ford puts it on wheels 







DIESEL MAINTENANCE 

■'Cgn'f. : nrj(?d' frpiTi parrs B7 , J 



cm the engine, particularly if 3t is 
to be turned, it T s standard proce- 
dure to disconnect the wire from the 
solenoid (Fig. 3)* 

The solenoid is a potential trouble 
point. If it fails to energize, the 
engine won't start. If it doesn't dis- 
engage, tlie engine won't stop, To 
check it, place your fingers on its 
body and feel for a click when the 
key is turned on. 

injection pump liming 

The fuel injection pump must time 
its fuel delivery to the injectors us 
precisely as ignition is timed on the 
gasoline engine. As engine speed in- 
creases, the injection system must 
spray fuel earlier. The advance sys- 
tem is built into the pump, just us 
spark advance is automatic in the 
distributor, but the basic pump Lim- 
ing must be correct. 

Checking the basic setting is done 
with a dial indicator inserted into 
the pump. First you turn the crunk- 
shaft pulley with u wrench, until 
the flywheel top dead center murk 
is lined up at the bell-housing open- 
ing (same setup used for ignition 
timing on the gas engine. Sec Fig. 
4). Next insert the dial indicator 
until its rod causes the dial needle 
to move a few millimeters. The rod 
is bearing against the pump injec- 
tion plunger, the part that pushes 
fuel under pressure up to the in- 
jectors. 

Turn the crank backward until the 
dial needle stops moving, set the 
dial to zero and turn the crank for- 
ward until the top dead center murk 
lines up again. The dial needle 
should have moved forward a speci- 
fied distance, which is equal to the 
pump plunger stroke (0-83 mm on 
the VWh If the reading is too great 
or too little, slacken the four mount- 
ing bolts on the pump and turn the 
pump one way or the other lo get 
the exact reading on the dial i Fig. 
fj ) . The bolts pass through elongated 
holes to permit adjustment. 

This adjustment, plus engine 
speed and replacement uf a defective 
shutoff solenoid are the only jobs 
that cun be done on the pump. If 
the pump fails, it must be replaced, 

J A factory rebuilt costs $200, plus 
exchange of your bad one. ) 

To help extend pump life, use No, 
2 diesel fuel, which has better lubri- 
cating qualities than the lighter No. 
1, Fuel is the pump's only source of 
lubrication, so this is important, A 
quality No, 2 is seasonally blended 
for cold weather, so atartability 
should bp tolerable. Only in extreme- 
ly cold weather, with no other choice, 




8 To change the drive bell, the In- 
jection pomp pulley must also be kepi 
Irom turning by a simple locking plug. 




9 Gauge measures belt tension. To 
adjust, slacken locknut and torn targe 
he* nol on idler pulley with a wrench. 




*U Glow plugs preheat cylinders be- 
fore a diesel can be started. A lypical 
glow plug (above) bas heating -element 
lip; wire-brush || clean as necessary. 
View of engine block (left) shows bus 
bar connecting plugs In a single circuit. 




tt A glow plug relay is a plug-in unit 
on fuse bos under left side oi dash. It can 
be removed and replaced easily. 



should No, t be used to case starting. 

The diesel develops a lot more com- 
pression pressure than a gus engine. 
The typical gas engine will run satis- 
factorily with cranking compression 
pressures ns low an j)0-lOfl p.s.i. 
The VW diesel should produce pres- 
sures in the 400 to 500 p.a.l. range 
in order to raise the air tempera- 
ture* to above the Hash] joint for 
diesel fuel. 

Compression testing 

A conventional compression gauge, 
with its 250 to 300 p.a.i. limit, ob- 
viously won't do* VW supplies n 



model that not only reads to COO 
p.a.i. but includes a roll of paper and 
automatic marking pen ( in place of 
the standard indicator needle) to 
provide a permanent record, This 
type is widely used in truck Jlects. 
blit you should soon be able to get 
something more like a conventional 
gauge, which is less expensive. 

There is no sparkplug hole on the 
diesel, so the compression gauge is 
threaded into the fuel -injector hole. 
To get the VW injectors out, remove 
the fuel lines at the pump and at 
the injectors, then take out the in- 
jectors with u ratchet and deep 
socket (when reinstalling, tighten 
to specs with a torque wrench ) , 

Next, withdraw the heat shields, 
which look like plug gaskets and 
sit over the injector hole, narrow 
side down i Fig. 6h The old shields 
must be replaced when reinstalling 
injectors, but I hey temporarily cun 
tie used to help seal the compression 
gauge for a test. Instil] the shield 
onto the gauge hose fitting (narrow 
side down), thread the hose fitting 
Into the injector hole and tighten 
with a wrench. Now you're set to 
crank the engine wind take readings. 

Drive belt 

The rubber drive belt on the VW 
diesel is steel-wire reinforced for 

tntn to gagO / ?C?J 
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Faf aMttf mnwuwnci an A CvtlDtwr if *vwifabb ntifcttm/- 

tom mu to plug me*" CB • TV ftodio into tn AC outtot tor 
f 4 95 _. . 

H DAY MONEY SACK GUARANTEE 



INtfiOBUCIRS 

THE RADIO 
THAT BRINGS 
YOU MORE ONLY 

THAN ONE RADIO 
EVER DID BEFORE! 

Finslly in ant compact, Ittitdsiit unit is a high parforming splid state 
radio whom high quality circuitry combines net only AM and FM but all VHF 
Tvlwijion audio {Channif* 2-13), ill 4Q Chinneh of CB, plus local wevther it ill timtL 

TV AUDIO 

UlWfi !0 »M ef your TV prngranlt wtfhf>u1 ytvjr TV uM, 

In VOUr otf.C* be hqrtw, while YOU drivt-, ihf>p. Of g*n|f |% 
inyn™, irtYwtWre I Hiar Sonp Opar*i, Mqvift, Sportl. 

Tuft Shg^n, Mm*. Vow no lgng«r hiM* to (IHH a la-lavition 
p? 0 (frirrt bfcepH mu ire away fra*n i TV. 

CB MONITOR 

Now ypu m?y Matin to ill 40 riiannfli on iha Citi fin's, 
tend Spectrum. Hair read eoridiiiani, n^nvoruiiinni. 
d»i t chit wi-Shoul the fun ind bother pi inUjMing a C0 
Kaep It ih itli aHict and hr advised ol BCtUji immediate 
WfcJ Cfiwxdrliofli before you vanturfl put. 

WEATHER BAND 

Monitor I h« Nitioml Weather Buratu tor your lp<ir jrta 

24 hour 1 day broad oast. 

AM-FM BROADCAST 

flkll hear 111 of th* AM FM Radio program). 

features? 

Built In AFC * Alt rr-enl cinying lanyard * 3" Nish 
Performance SflfAtr * 12 leClmn 3$" Ealatcopiog 

anlrnna * 4 AA battttrlH included * earphone R iar 
phon* nd included * Squelch control for clearer CB 
IKtaning * AC jack - Mfllat front panel ■ Ppih button 
Bind taleclor * Compact Site; 6 3V4 (wJ * 4 1/J tht Jt 

1 t/t M. 



To Order by Phona 

BOO 325 6400, Op€r.35 
Mluwifi An celt IHFM2 -«M, G*«#. 35 

A L LOWJ34yv£E KS_F0 ft OELJWEfiV 

S3907 

Bon ASA, 1 136 Oittfiridp Road. Buffalo GfOV*, I L 64090 

PLEASE SEND _ ^dB/TV'S* tag 95 

+ $2.99 |S & H> AC ad^tir $*.G& + t»w. 

If I im mpt iptiififd I may return it for a complete relund. 



Totil 1 amount indned S. 



Check or money order. 

Charge □ American Exprns 

O Malta r Charge _ . „ Interbank * 



Mil. res add 5ft lelet 
No C.Q.D.'* pleiu. 

Q Bank Amer./VifB 
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N*mr . 
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ZIP 



I 



Toe x pedste dii ppi ns hy UPS Please provxft itreet addraia 
richer thin P.O. Bon. 



If you have an idea for a new product, or a way to make 
an old product better, contact us, "the idea people/ 1 
We'll develop your idea, Introduce it to industry, negotiate for 
cash sale or royalty licensing. 

Write now without cost or obligation for free information. 
Fees are charged only for contracted services. So send for 
your FREE ^Inventor's Kit." It has important Marketing Infor- 
mation, a special “Invention Record Form "and a Directory 
of 1001 Corporations Seeking New Products. 



MAIL NOW' 



RAYMOND LEE ORGANIZATION, INC. 

230 Park Avenue North. New York.NY 10017 



At no CMt 
or obligation, 
please rush 
my FREE 
“Inventor's Kit 
No. A -2 34". 



Nmm . 



Address 
Cilf _ 



.Stitt. 



.Zip, 



Fhone Wo 



, A/# a CMC. 
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long life. If it breaks, serious engine 
damage can result, Reason: There 
is very little clearance between the 
top of the pinion and the closed 
valves when the piston is at the top 
of its stroke. If the belt snaps, the 
overhead camshaft stops and some 
valves are left open. The crank con- 
tinues tir rotate and when it brings 
the pistons up, they crash into the 
valves. A similar result could occur 
if the belt were loose and jumped a 
number of teeth on the pulley, 

VW has no recommended replace- 
ment interval for the belt, but it is 
obviously a good idea to pull the 
guard and check it periodically. If 
the belt is frayed or if it has 
stretched quite a bit in use, con- 
sider installing a replacement. Yes, 
the belt can be retensioned, and the 
$1S tn 320 price tag for a new one 
is not pennies* but compared with 
a replacement engine, it’s cheap. 

To change a drive belt, you need 
inexpensive tools. One holds the cam- 
shaft (Fig. 7), another locks the 
injection pump pulley (Fig. 8). Line 
up the flywheel timing marks so 
both tools can be inserted to prevent 
accidental turning of either pulley. 
Loosen the idler pulley locknut, re- 
place the belt and tighten it. 

To measure tension accurately, a 
special gauge Is used. The gauge, 
which measures belt deflection to ths; 
millimeter, is hooked onto the belt, 
the specified deflection is dialed in, 
and the idler pulley iy tensioned 
with the wrench as shown (Fig. 9l. 

Valve adjustment 

The Rabbit engine — gas or diesel 
— has a shim-type valve clearance 
adjustment. The cam follower and 
Valve must be pushed down to ex- 
tract the old shim and install a re- 
placement 

Although this is normally a Job 
for the dealer (who has a stock of 
replacement shims), note one prob- 
lem area if you decide to do the job 
yourself: On the diesel, the limited 
clearance between valve and top of 
piston means you can't push down 
the valve when the piston is at top 
dead center. Measure the clearance 
at this point, then rotate the crank 
9(F to bring the piston down. Now 
you can depress the cam follower 
and valve to replace the shim. 

Glow plugs 

The glow plugs are heated by hat- 
ter y current supplied via a key 
switch and a relny. The relay also 
turns on a dashboard indicator light 
when preheating is complete and the 
engine can be started. This second 



iso 



POPULAR MECHANICS 





function ia time-controlled accord- 
ing to engine temperature — the 
light may take anywhere from sec- 
onds to more than a minute to go on. 

Failure of the glow plug circuit 
is a common cauae of hard starting 
in cold weather, A simple check for 
the entire system begins with dis- 
connecting the wire from relay to 
the bus bar, which is the current 
supply bar connected to a!! the glow 
plugs 1 Fig, 10), Then attach a test 
lamp to the wire and to ground and 
have a helper hold the key in the 
“glow" position. The lamp should 
light. If not. listen for a click at the 
relay, which is a simple plug-in to 
the fuse box. No click? The relay 
probably is bad i Fig. 11). 

Individual glow plugs can be 
tested by removing the bus bar, at- 
taching a test lamp to the battery 
starter terminal and touching the 
probe to each glow plug terminal. 
If the tamp lights, the plug probably 
is good. If the ear has high mileage, 
remove each glow plug and inspect 
the heating element for carbon de- 
posits, Wire-brush clean if needed. 

Injectors 

As long as the diesel fuel is clean, 
injectors normally last indefinitely. 
The manual calls for injector testing 
at 60,000-mPe intervals or if the en- 
gine is misfiring and compression is 
normal. It takes a $150 pressure 
tester-pump device to pump fuel into 
the injector at operating pressure 
(1700-1B50 p.tf.ij so you might give 
this job to a specialist. Since an in- 
jector is only $32 list, checking a 
suspect injector by substituting a 
spare injector may be a cheaper way. 

Routine maintenance 

The VW diesel has a king-size 
spin-on fuel filter (about $LS) to 
protect injectors and pump, It 
should Ih; changed every 15,000 
miles, with the oil filter. To replace, 
take the Hlter and mounting adapter 
off the bracket, loosen the filter with 
a wrench at the base, then spin it off. 
Lube the new filter gasket with clean 
diesel fuel, then spin on hand-tight 
and refit to the bracket. 

Engine oil, which must be Service 
CC, should be changed at 7500-mile 
intervals, A good quality gas-engine 
oil also may qualify for CC, so 
chock can markings, Diesel oil 
blackens very quickly, sometimes in 
a few miles. Don't panic. 

The truck industry's experience 
with the diesel is almost all good. 
Fuel mileage is superb, much rou- 
tine maintenance (such as ignition) 
is eliminated and, while parts aren't 
cheap, their longevity is impressive, 
Service procedures are different, but 
not complex, * * * 



RAZ-MUT 

"NEW IN AVIATION 1 




* EASY TO BUILD * EASY TO FLY 
« SAFE * SHORT TAKE OFF & 
LANDING * STABLE * LOW COST 

Thu RAZ-MUT h .IS b' i n th>$i grifld Ifli dflllfcteur 
and uf Qli>R9ionn! pitols. I! hns- tie*n approved 
by the- Canadian Department cl Transport: (F?d- 
aralj m ine H UMra Lighl" CaEs-nory lor racrea- 
liana i .••-d Sp«r: nufposos The RAZ-MUT is 
pifl&y io build Option Sio FleaU — C-abm, Etc 
Fcr cftmpjple information regarding rh. RAZ« 
Ml. IT in rindin': pholorjrnjjh itiqc i F-CJ1 1 i n-n*s . 3 
Vie* d ta-f / ir (J !i a net (Jflnnrrtii inl-Ofrtv&Hon, 

I nr the broehuf* by icnejme Jfl.DQ |g 

CENTRE DE RECHERCHE 

JEAN 3T-GERMAIN INC. 

SJ4, rue si,. Pierre. Ortnnm»na»iHi. sue. 

Til, CflIBj 477-1121 



Send for FREE catalogue of the 
complete do-it-yourself fix-it line 
from DURO. America s best, 

WOODHIU CHEMICAL 

Sy.11 Cranmood Parkway, Peat. FM. Clew.. tHino 141 



ELECTRIFY 
YOUR 
BIKE! 

PEDAL P0 WEB excit- 
ing new bike drive 
lames tough hills. Be 
independent. Shop 
when you want. Fits all 
Bikes, Adult Trikes. 
Installs in minuies. Thousands sold. Re- 
charges overnite. Travels 1QQ miles for a 
dime. Send for FFtEE illustrated booklet. 

GENERAL ENGINES CO., 

&463 Mantua Bhrd.. Sewell, N.J. G90BQ 




BEST LEARN-IT 4 00 IT YOURSELF BOOKS 



r:r ii u [i Ym, ■ 1 1 r"..iiii]r i :■ ! ■ c v .i sr 95 

GHqw Tn &u.(J W.-h SUPif. Bi^M Cu-^rriF 4 l?fl |i MM M 93 
OMh;ictiiat«iMr FragrMiif^rtgtoi Cnmpuifi HoMynls i.'ftp ii? 95 
OSltO UY SMpFi^C M(rLul, LfO «J|^ flrni )Wl t9 95 
OBOHMytlCJittflFP^ FWp flGN iH S5 

OHMtl H jilrpHl I Iff Irnr-CS JQfl fl Jl| fl 5F 95 

Gf.vnplfuvi ' ’h-nnit n 1 flet'icalA HimjvW i"i ITf.p lUGii ill! 95 
□*io*Tn Build MElilTlcas-tHi LUkIc^ 1 40- p 5' ■' 1? 95 

□HaraDwW i Gu* lOJtol* Hf3lira|4 Cre* *0 iMn >'3il JT 95 
OBuilfl.n 6301-01 pijiljpr^tliqnir ?i-nppif cp', ZW i 49 95 
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POWER TO SPARE 

A portable 110 volt el Kir It prwer pla»il ca3 bo 
yaiits, Build your i>*n from easily obi pined u$4d 
usirK. Power Far linhts. heaters, etertric >nolors, 
al4Q weld and rnnrpr batlerirrc. Great fnr hurtnri, 
Tlihermen, cancers ar handy danl. Complete plans 
$ Hi i)i] check or VQ. 

CHAR-BELL CO. 

P.Q„ In lit, dept, II, BtlUMlaw, fU. 33S2Q 



GUNK 



ENGINE 

BRITE 

America's No, 1 en- 
gine cleaner. Spray it 
on. hose it off. Pow- 
erful, aaU-emulf (lying, 
degreater. Ortr $ mlt- 
Han can s sold fesf year. 





NEW! 

GXT XTRA 
TEMP ENGINE 
ENAMEL 

Produces a test-drying, 
durable, high gloss, 
heat resistant finish 1o 
automotive and marine 
engine* and all types 
of machinery. 

[10] colors available 



HOME & AUTO PARTS 
CLEANER 

Carburetor and 
small parts clean* 
er, for professional 
cleaning In the i 
home workshop. 

Cleans: carbure- 

tors, fuel pumps, 

PCV vahrea. 



beeS 



IIM0VI* 



I TAR & BUG 
I REMOVER 

\ Especially formulated 

U to dissolve tar spots 
II and loosen bug de- 
posits on autos, 
cycles, ale. 



GUNK LABORATORIES, INC, 

5B39 W G6!h Street 
Chicago. Ul(Otj<s 60f>3$ 

For *dUilN(i.na1 !(irefm*1mh C«H pr wril* 
Rich 3SS M0* 

Spl« Diilrfbutoi 
RAOIATOH SPECIALTY CO 
CHARLOTTE. N.C ?t?3T 
Died O «ir 

(tl4t«l9l 5(*Ci*llr Co 
P 0 BU* IftTI, Ch*rlortc W C ?W}J 
S«n>M Irtl, SovlFtfH *nd Car Wail 
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NEW STYLES FOR STAYING AFLOAT (Conl/nuoa tfomjioge 531 




f3 jctfs of service to the ittkft finest 
eraftwei and ttEkaicim, 



/\ National Camera 

% jr »<iaw*ir vjiifii A*t. D^pi. EAS 
fx^iwn^ (tlwtJtj 14110 



Send 1 a FREE copy #f the NC flasher 



name 



■tidffitt 



I 

| City 



I ftm 



aip 



National Camara 

» jr j#eo jii*-, OcprfAS 

tAimtmd*. tot to 




Bobby Unser says* 

'insist an 
quality, ease, 
economy 



KYIS 

IVTacPherson Strut 
Replacement Cartridges." 

Ever nunt lor the MacPher&orif 
cartridge lhai Mis your car? 

No! fun. So head for your KYB 
deafer. Because KYB nos 
cartridges tq lit more cars lhan 
any other brand. And you 
replace only worn inner paris, 
not entire assembly, Pius the 
KYB cartridge has quality 
performance features that equal 
or belter original equipment. 
That'S worth insisling on? 

Gas-a-ju?t shock? 
ate also available. 



For more information, write 




CORPORATION OF AMERICA 

2000 Spring Road 
Oak Brook, Hlingis 60521 





Specially jackets offer 
worthwhile extras for 
added coat, Stearns 
Windjammer at SEA 
(above, lelt) has good 
looks plus warmth to 
fight submersion chill. 
Sky jackal, Simp ton Ma- 
rine, Torrance, CalJf*, 
(above, flghlj uses 
attached parachute 
with ripcord. It's 
worth more than $352 
price whan It saves 
a racer's Ufa. Vest* 
(right) from Cypress 
Gardena Skia (left and 
right) and Stearns 
provide action, style. 




by a Coast Guard or state mobile 
bearding team. 

PFDs are now classified by type. 
The length of your boat plus the 
number of passengers deter mines, the 
number and type of PFDs needed. 
Here are the latest regulations; 

■ Type 1, This is a large bulky 
vest intended for use aboard com- 
mercial vessels, but is also legal for 
pleasure craft use. 

■ Type 2* These buoyant vests, in 
various models, have a "Positive 
Righting Moment" intended to turn 
you face up in the water. Fur chil- 
dren who weigh less than 30 pounds,, 
only this type (in a suitable siaeJ is 
acceptable. 

■ Type 3. Buoyant device* in this 
category are designed for active water 
sport without restricting the wearer. 
While they won't necessarily turn 
you face up in the water, they are 
designed to support you in a stable 
upright position, also to be comfort- 
able and good-looking, and are worth 
wearing all the time you are afloat. 
Some look like attractive fishing 
vests with, lots of pockets and are 
made in many colors ; others are full- 



sleeved jackets that can help ward off 
that other overboard danger — hypo- 
thermia — death from water-chill. 
Type 3 PFDs are legal for any size 
recreational boat. 

* Type 4. This "throwable device” 
category includes the old familiar 
buoyant cushion and ring life buoy. 
If worn, the cushion must be across, 
the chest (it’s better to put it on in 
the water) with opposite arm and 
leg or head and leg through the grab 
loops. It can lose buoyancy after be- 
ing used as a makeshift fender or 
cushion, but it's still legal. 

■ Type 5. These are special-pur- 
pose FFDs where no other type is 
suitable. A model with extra buoy- 
ancy for white-water rafting is an 
example. 

What you'll need 

There you have the five basic pre- 
server categories. To be legal, each 
must have a USCG Approval label, 
be in good condition, he the right 
size to fit the person who might wear 
it and he readily available. 

On recreational boats less than 16 
feet 3ong t you can get by with one 



i 
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Type 4 boat cushion for each person 
aboard* although a Type 1, 2 or 3 
wearable PFD would be better. Boats 
16 feet or lunger must now have a 
suitable Type l r 2 or 3 for each per- 
son plus at least one throwable Type 
4 aboard. 

Canoes and kayaks, of any length, 
can also count Type 4 cushions (or 
rings ) as well as Types 1, 2, and 3 as 
the required device for each person. 
Any smart paddler, however, would 
wear one of the new light Type 3 
canoe vesta especially designed for 
active boating, 

Nonapproved, but useful, too 

Once you are fully equipped with 
legal FFDs, don't overlook the sup- 
plemental nonapproved flotation de- 
vices available. Vents that in Hate by 
mouth or CQm cartridge can often fit 
compactly under a windbreaker, foul- 
weather jacket or even a snowmobile 
suit and give added protection. In- 




Though n cm npp roved . mulhpurpcufl in- 
(InUible-lypv PFD» like Slearnjn Angler* 
Vest (upper Mb and Boater's Jacket 
(lower right) take little apace, Stearns 
KindergKArd (upper right) la approved lor 
children under 30 pounds. Camouflaged 
pantt match several hunting veal PFDm, 

ha tables. may be harder to maintain 
in good condition and won't blow' up 
if you me u noon sc ions (hence no 
Const Guard approval i. But they can 
still keep you alloat until help cornea. 
Kim pic water-ski belts arc useful if 
you take a spill and get knocked 
breathless, although tournament ski- 
ers and jumpers usually wear the 
new- approved fret-action models. 

So which PFD will be the host for 
you? Each person has a different 
buoyancy requirement, and it's best 
to borrow several used models and 
test them in shallow water. Then 
pick a type you find comfortable and 
good-looking — one you're likely to 
wear all the time afloat! * * * 
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* Fishing 

* Family Fun 

* Camping 

- Water Sports 

- Sunbathing 

* Life Boat 
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Planer Molder Saw 

Power TOOLS 4 
inf 




Naw you can Die this ONE piirMitl ihop m Turn 
rough lumbtr lnl-0 riinld(np<1., Ifim,, linen n(, fUFItltyre 
— ALL popular pidliill. HIP-PLANE-MOLB ■ , . KW- 
rtl-rly vt til tl Dnce with t *i*ij(i« moloT. Lew qoit 
, . . Veu can awn thit (mwu-r tool lor only 1 W flDWn, 

30-Pa r FREE Trial ! EXCITING FACTS 

NO Oil JO AT/ON-NO SAUSMAN Will CAU 

RUSH C OUPON IBS' " 

TODAY! Mnui cm, m*. mm i 

Inriuw' BELSAW POWER TOOLS * 

4-_X7^ 505R FlIID BUdf.. Aintai City, ua. selM I 
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9 WAYS TO MITER BY HAND 

fCprrtftraetf from page JQt J 
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BLACK ‘N’ BURLEY. 
THE BOLD BLEND 
WITH A MILD MANNER. 



is for you! 



LUBfllf'LATE DIVISION FISKI BROTHERS REFINING COMPANY l£fi LOCKWOOD STREET NEWARK NJ 07106 

WjSWtrfACrruflfNC PLANTS MNEWAfiK. N J 0fM5 AND TOiEDO. Ch»004Jft5f DfS TRtBLtlQRS NATIQNWQE 



Introducing Black N' Burley, the newest Mixture Nr>, 79, Fine 
Kentucky tobaccos, cured to a surprisingly smooth -smoking ebony 
color. Then combined with gentle burley bright*, (baldly aromatic, 
yet mild to the taste, A pleasantly savory blend, 

Black N’ Burley. YnuVe bound to like it. After all, opposites attract. 

HixUt u fe .79 

Hegular Aromatic, Cherry Brandy Flavor. ( avenrii^h. Black ’N" Burley 



If you have 
anything 
that needs a 
good all-purpose 
lubricant that 
will last, 
LUBRIPLATE 



bpt ays like ,i tin id,, congeals into 
grease 1 Ideal tor cars, hood latches, 
hiitlcry cables, door hinges, trunk 
locks, household uses, lawn and garden 
equipment, boats, winches, pulleys, 

f gears, etc. 

In fact, 

these are all 



i-LJBRlPLflTE 

spraY 

Lube’A 

,;“" ^NT FORJtUTfl«f nl 
V ^ *NU HOUSED «<_ 
^TIOM: cOMlu^» lS 
r^DM HUT Ot 0** 



IMPUTE LUBROflTS 

m i ' y ^fjlMilTlllF wjwy f 



stead be planed smooth- — with a 
length allowance fur the stock re- 
moved, No matter how careful you've 
been to make an accurate miter, 
wood-putty filling may be necessary 
for a smooth-looking joint, but it will 
allow if the work is stained rather 
than painted. 

Carpenters' trick 

There's a trick finish carpenters 
use on trim that you may find he’p - 
ful — undercutting {back-cutting! the 
mitered surface slightly with a plane 
iron. When you do it this way, only 
two edges have to line up, not two 
faces. 

The weakest but best-looking way 
to fasten a miter Joint is to glue and 
clamp. It’s fine when the glued-up 
pieces are attached to a backup 
board — decorative moldings on a 




Mitering fig called Join (master uses 
movable nylon pegs to bold the work in 
position lor cutting. This setup allows 
neat end mflering or small workpieces. 




Intended for mlierin^ motet moldings, 
this simple bon for use with hacksaw has 
a built-in clamp that slides along beads 
formed in Ilia sides of the box. 




Miter trimmer uses a shearing (knile) 
action to make an extra- smooth finish cut. 
The work must first he cot to within Vi 
to V* In, ol the desired size. 
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Freehand cut earn be accurate Jl laid oul 
jareclaoly with a mitar square like Ibis 
o/ with a combination square, A sliding 
bevel also can be used, but must be sel 
accurately. Cutting must tallow the line. 




Tlte lemplnte is designed to allow mark- 
ing of both 90' end 45 lines st once. 



kitchen-cabinet tlnor, for example. 
Thix joint ban be strengthened with 
brads that are set, and the holes 
plugged with wood filler. 

Joint fasteners 

Corrugated nails will also beef tip 
a joint; use them where the work Is 
thick and they can be driven from 
the rear. One strong commercial fas- 
tener is the Sketch connector, which 
is a bo intended for use where it 
won't be .teen. 

A pumt will probably prefer to 
reinforce a joint with wood; pined- 
in keys, spline or dowel peps. Be ad- 
vised that cutting accurately for a 
spline, or boring for dowels, does 
take skill!, experience and some spe- 
cialized equipment. * * * 



SOURCES OF MITER DEVICES 

{Lallan rafir lo phala □« pigi IdlJ 

Wcadcfall Supply Carp , 3 1 3 Mnntvala Avo., W'O- 
btifn, Mata OtfWl; {*) WMtfCraFl WMer Trimmer. 
515-9,75: {R 1 mitflr ramp lata, |7 55; [Cl LJImln miter- 
bate, tTM ID with T7W-li» mb la. *iM B5 with 24W- 
ifi table; |t) Jehlnimaaier Saving Jiu. Jift BO (F) 
combi imtkm mimrtoj! nnd damp, J23.G0; fJ[ horn. 
ba«m mllar aguara. £4 [all priest postpaid) 

The Stanley Work*. t95 Lake Si , New Britain, 
Conn. 06050: |D| Hll+A Handyman mitardo)*, $12 SO; 
I K | 3S-1l2Wa plastic fflktarbox. 53 3B-; (not fhownj 
Bseoo pi >ip i ic miLb'ibox wiih 14-in.. 1 3-poim back- 
»«*, S8 ftft {all auggnXed r«!a 1 1 pridMl 

Ourall Tool Corp., 923 Old Ncpperhan Ave., 
Ynnkart H Y. 10703: <H] No. IIS took mapls milot- 
bem, S3, 16 auoga&tad remit price. 

8«mo J. Gundlach Co., Son S44 Gelfevitla. Ill 
S22J2: (l) No Ml Quick-Leek WltaitoK, SB.fiiS 

Pootalaek Corp , flfl J, EJok 18, Windsor, Vl. 
D&Dflft; {not iha^n) Lion Mlier Trimmer SI 75 Use 
pries. 




You Can Pick Up A Small Pin Willi 
These Precision Matched Points 
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Exactly matched Seelh and |aws, Den lists 
wuuld call it "perfect occlusion ” You'll call 
1 1 1 he ml dost long nose plier you've ever 
used Precision made el high polished, dree 
forged Sleel, Smooth working moving farts 
Long compact handles lor extra reach id 
tight spols. Blue dipped plaint cushion 
grips CHANNEL LOCK. Enperi crailsman- 
ship in every delail. 

CHANfltUQCK INC., * Pa 16335 



No. 734 G innu Needle Noaa Pl|*r 



WHY NOT MAKE MONEY 
WHILE LEARNING TO 
UPHOLSTER THIS CHAIR? 
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THE ORIGINAL 





tmhqjit 




{Jenttirw jparcrtttin 

FLUSHES UP TO 

5EW£fi Qft $fpnc TANK 

-No Digging up Floors 

INSTALLS £A 5 Y ANYWHERE! 

Write McPHERSON, Inc., Dept. PM 
Box 15133 Tampa, Florida 13«4 




WHEN YOU BUILD AN 
MAS /Jnl CLOCK.,, 



IS THE DIFFERLNCE! 

NEW 33-PACE COLOR 
CATALOG shows 19 aulhentid 
Antique replica floar, Will & 
mantel docks plus the fine 
woods & imported movement 
lo build them. Send %l for 
catalog & 1 of the following 
plans to build (check] : Grand- 
father □ Grandmother □ 

Steeple □ or School □ clock. 

CATALOG MGNE 50* 

MASON & SULLIVAN 

t.FM?7.0stervUle r M&. 026 SS 



^ Pep 
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Ho {min about it ... as a smalt engine fro. you can cash m 
on rht huge demand 1m qualited nsi m me of Amenta £ 
toiitti growing mousir^s You d be itH to command tm 
tnwty rales ol rrom SiQOG id 51500 per flour-aiKl ihais 
lust for labor A simple twie-up earns as muck as 517 &0 tor 
less thi'ii i #1 hours wo;k and dans engines and accessories 
wii add even nwe 10 me {jfolfls 



Plenty ol business waiting lor qualified men. 

45,000,000 Small Engines Are In Use Today I 

That s me official cam from tire Engine Semite Aisn . and 
cne- nil lieu new Engines aie being bin l each motfh "A'lin ijy 
aocredseC Be. saw training you can soon nave the skill and 
knowledge to maH toe money servicing these engines. People 
wiia see* yo it util and flaw you weis id sendee fluff lamnwera. 
tillers edges power Fates garden iraccws. chain saws minr 
ti*B. swwnotjilfs genaalnrs gn-corts paint spiayws sun# 
Wowers (he hsi is tfnwi ertfcss 




NO EXPERIENCE NECESSARY! 

You don't need to be a 'Dorn mechanic have any prior 
eijwinrce Yrxi can master this piafitatle i.'artc cgim a: home 
in yt nr spaietine Lessons sre lolly illustrated so clear you 
tau t » wrong, and with ou famous 'mm-bj-ffcmo' meihad 
you get praelical hands en ewimce 'dfe also show you 
he* to gei business, what lo charge. wtose to ga supplies 
wtil^esh e all me inside (ricks or me irade you need to 
assure success mj&t Irom me start 

S«nd fw FREE Facts- Do It TODAY F 



NO Obligation — NO Salesman Calls! 

Ytmritk mtfhins. by accepiittg ifm offer In sev hnv, 
slitith hOH fflJ I ietjrn .vir Ih >‘Oii ftvetl til rH 

Jimr intttrw JM U AwA-JOTo/ft frM.Trrrt'.F.'i It/ynur ttwn. 

Jutt fiii in ami mail *tmp&n Ml 1 * <ut send postcard 
W'jffr nifjrtf 1 and nddrtssj to ffffiw fuii injormatiaa 

bp rtturi f ifJtll'J. 

RUSH COUPON TODAY 

BELSAW INSTITUTE 
hm fiat} building 
KANSAS CITY. HD E4111 




*: •: Md.I.J 
MP'i'Ml 
Killin' J I 
'■..d" Council 



BTLSflW INSTITUTE 
SISK FIELD BUILDING 
KANSAS CITY. HO 6*1U 

□ YES, please send me ihfi FREE booklet ihat gives 
lull ddaiis about starting mt on business m Small 
Engii'S He?air I unriersiam there is No Ob iqatioi and 
mal No Salesman will call no me 



NAME 



ADDRESS. j 

CITY I 

| STATE_ _ ____________ .W — - J 



22 ENERGY-MISER TRICKS 

(Conti nued frpjn fr afla 9tJ 

uir has chilled them through, the 
sun is warming up And they help 
counteract it. After baking in the 
atm all day, they help offset the 
evening chill 

■ Ridge vent. A unique weather- 
proof metal ridge cap insures that 
heat infiltrating the roof is vented 
through a double row of louvers. 
The void beneath it also nets as a 
heat dump for some appliances, 

■ Refrigerator heat rejector. The 
heat disaipator of any refrigerator 
or freezer dumps a lot of warmth 
into every home. In the MED house, 
these units have been removed and 
Installed in an adjacent foam-in- 
sulated cabinet. Sealable louvered 
vents direct the waste heat into the 
living room in winter — or dump it 
outdoors in warm weather to re- 
duce the airconditioning load, 

■ Low -energy stove. Energy con- 
serving appliances include a pilot- 
lean gas range and laundry dryer, 
with piezoelectric burner lighters. 
The act of turning the dial ener- 
gizes the igniter. A convection fan 
hi (lie oven cuts roasting time hy 
more I ban half- — “as innrly as two 
I birds," jmya Dorothyami Sheehan. 
* Laundry air coni r«L To oid us- 
ing i r i mled inside air in summer, the 
dryer pulls in warm air from out- 
doors, using much less energy to 
bring it to drying temperature. In 
addition, washer and dryer are be- 
hind airtight doors, sealed from the 
house hy the .same magnetic gasket 
material used on the entry door. 

■ Premixed water* The pushbutton 
water system, explained earlier, sup- 
plies kitchen and bath through one 
pipe to each outlet. Hot and cold 
are blended in a manifold at the 
water heater, preselected on a row 
of buttons at each fixture, saving 
wasted heat in long runs of sepa* 
rate hot-water pipes, 

■ No-vcnt filtered bath* To prevent 
infiltration or heat loss via bath- 
room window or vent, air is circu- 
lated through a chemical filter, 

■ Water-conserving showers, toilet. 
The showerhead is designed to use 
only six gallon? for a good shower, 
aa opposed to the usual nine* and 
the toi’et flush tank uses little more 
than half the water usually dumped 
away for that job in most homes, 

■ Light-bounce walls. To maintain 
in IV t ration-free integrity* the MED 
houses have relatively small win- 
dows. To compensate, the windows 
are located in the corners of while- 
walled rooms, where the light they 
admit is reflected for maximum ef- 
fect* 

■ Duct insulation. All ducting for 



the central iri round it toning ami 
heating system is wrapped with in- 
sulation, insuring nearly 100-per- 
eent-efficient delivery of conditioned 
air, without, loss en route. 

■ Thermo-cluck controls. A night 
setback clock and two thermostats 
nre set to vary inside temperature? 
according to requirements at spe- 
cific times of day or night, Honey- 
well unit? are tied into the enthalpy 
and '‘comfort control" systems. 

■ Solar ttyntem. Both MED houses 
are heated and cooled by solar en- 
ergy, The hot-water supply also is 
preheated by the system and deliv- 
ered to a "heat pipe" water heater. 

According to Ashworth, the solar 
system alone ha? been more than 
adequate* though a backup gas fur- 
nace will kick in if needed* Roof 
panels contain evacuated- tube col- 
lectors — 520 square feet of them— 
resembling organ pipes. They art- 
efficient but expensive. The sun 
heats water coursing through 
blackened copper pipes in the col- 
lector tubes. The water then goes to 
a 500-gallon storage tank — enough 
heat to carry through a sunless day 
or two — under the garage floor. 

If house heat is required, water is 
drawn from storage through a "sin- 
gle coil air handler" where it heats 
forced air blown over it and through 
the ducts to room registers. If cool 
air is called for, 105* F, water from 
the aolar collectors "fires" an ab- 
sorption rhiller that sends chilled 
water through the air-handler coil, 
which now cools air for distribu- 
tion. The unique setup produces 
three tons of cooling- — far more 
than needed for the little MED 
homes. Actually, the houses are so 
tight and well-built that, says Ash- 
worth, "we may not need the air- 
conditioning system at all* ,+ 

■ Air purge system, lit summer, 
when outside air is cool enough, 
and in winter when it N s warm 
enough outdoors, "enthalpy” sen- 
sors alert the system and it brings 
in outside air, Hushing the house 
through a pressure vent and iieing 
Nature's conditioned air for “com- 
fort control." The house systems 
automatically shut down. 

Living In the house 

What is it like to live in a MED? 
I spent an hour or so with the Shee- 
hans one morning to get their reac- 
tions. According to John, since it 
all began last September the solar 
plant hasn‘t had to contribute much 
energy at all— most of the heat it 
Collects has to be dumped, “The 
most significant energy-saving fac- 
tor is the way this place is built — - 
tight and solid*" he says, “With 
( Please turn to cam 125) 
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POPULAR MECHANICS 




RED WING 




FORKS TO 
MEET YOUR 
REQUIREMENT'S 



ROAD STANDARD 
ROAD RACE 
mOTOrCboss 



Will lit SOS or 
M0I1 MofOiCrtlfiS 



* SUGGESTED LIST 

Our Price £*9 95 on 
10 01 mare $39 9t> ea 



20 BICYCLE TIRE 

SuQfl l-i*t S3 '-’3 Oft, 




OUR 
PRICE 
Si 59 *1- 
10 or 
mcwe 
$1 l9oa 



TUBE 1 .99 aa 




6000 &Y DOLLY CAOOY 

HOLDS GARBAGE BAG OR 
CAN. SUG LIST 5*995 H 
OUR PRICE ib 95 ea 



12 VOLT LIGHT 

SUGG. LIST 
SU95-M 




*3*9 Ci 
10 or more Sir 90 ea 
100 or mere JJ ffl bb. 



S2 J‘J ea 



WAFE BALL 
JOINT 



SUGG LIST 



IQ or more ii 99 tji 
100 at ffliM SI I’m rii. 



BRIGGS A STRATTON 
4 IP. ENGINE 

horizontal 

H'O.D 
CRANKSHAFT 



SUGG LIST 

Si i9 95 aa 




5&4 95 ua 

1? or more $59 94 ta 



ZD" LAWN MOWER BLADE 



SUGG UST £5 95 ca 
SI 99 #b 

50 01 more Si a % «a 



NOW YOU CAN BUY DIRECT FROM A LIQUIDATOR ! 

Begin your own whofesale business or purchase the products for your own 
use. In some cases you can purchase Hems as low as .20c on the dollar, We 
p u r chase ex cess an d bank ru pt 1 n ven lory from a i I over t he 0 ,S . I n large qu anil - 
ties and are now offering our wide variety of products lor sale direct to me 
public. Our LIQUIDATORS OF INVENTORY publication had been mailed lo 
businesses only, but now because of our tremendous growth and expansion, 
we are offering the same catalog and pricing direct to you, Catalog includes 
pictures and descriptions ol hundreds of different items relating to recreation, 
farming, manufacturing, and home use,. 

Pictured above are just a few of the hundreds of useful items which ap- 
peared in a recent publication. We don't believe these products can be pur- 
chased ANYWHERE at these prices and invite you to Join in on the fantastic 
savings. We require only that the purchaser be a subscription holder to re- 
enivo the catalog each month. The opportunities ate unlimited and the time to 
begin is now! 

Fill Out the handy order blank below and send lor your LIQUIDATORS OF 
INVENTORY catalog today at $12,00 per year, void where prohibited by i*w. 

BAILEY SALES™ COMP AN 7 

Box 8. 1415 W. Oliver St. 

Owo&so. Michigan 48867 

(FMeaaa Ctoedy) 

NAME 

ADDRESS 

CITY STATE ZIP CODE 



Encl-ow-d is my check or money Order Inr J12.QQ 
rororve years' autwcr-plion iq Inc LIQUIDATORS OF 
INVENTORY cjtnluy Omside ihtt U 3. 518.90 per 
year, 



Build a fine WORKING KNIFE 




BLADES ^ MATERIALS ■ JOTS 
Send $1 for copy of "The Working Knife" 

C, Christopher bo t 203 L Miami town, O 45041 



HOW TO BECOME A LOCKSMITH 



COMPLETE BOOK OF INSTRUCTIONS 
Hew To Fit Ktm, GMnio Cembmi 
tiom Master Key L«ki, Hw By 
Number, Tools To Uio, etc Dilailid 
II till rations. Fai* 
lo follow. -Gel stifled 1< 

Onfrr today, 

A.D. Aneele, P. O.Bdn 6923 i. Lu AntHta, Cj. 900*9 




REPAIR CLOCKS 



llfcl l , Itvlr C Of ■ »f i nf ill in 
tm Awn. h* 44* 
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OUTBOARD Mechanic Training 
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Cruise Director. 




Enjoy a new sense of direction and u&t 
Jess alien with an 
Airguidc aula com- 
pees. Model 1 -G0 1 

(shown) is eeff- 
illuminated' . , . 
has adjustable 
compensators 
and adhesive 
mount. At reiaii 
stores, Wnle 
far catalog A, 

|tUUI - 

ciMeifw 



losl 



U*r?<„u 

2310 Webern, a 1 CNeiflo IW! 



ANYONE CAN SOLDER WITH — 



DO-IT-YOURSELFERS! 

Lm Keeler solder did yam In your homo repairs 

a1iy h 

repair R yovrettl. 






id yc 

or hobble* A radio, Tv, model train, JOwclr 
plumOing. ole. Save money — rep-aii R yOMreei 
Sen d soir-iiddrcsiod stamped envelope to Kealef 
for d FREE Copy ol "Soldering, Simplified". 

ucttED cninco / 4201 Wriphtweod Ave. 
IVLj I EJf aULUtK / Chicago, in. 6D&39 



WHAT'S HE DOING! 



Making a Concrete 
Flower Put! * , , and 

SO CAN YOUI 

Make end sell your awn 
Orris menial Concrete itemi. 
Kurt SS.OO for Beret 
about Aluminum, Mold* 




with p-lcei and production trade leum 
direct from. world J i Eargcit mold manufacturer. 
Over 350 dei-l^n* to wteti from. 



M $5,00 

Today To > 



CDhCflEIE MACHINERY C-DMPANY 



p. o. box ass . hickory, n C. 2&6bi 




ASSEMBLE YOUR OWN 
BASS BOAT KIT \ 



•ncl&Atd la 11.00 ter brochure 4 Info 
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22 ENERGY-MISER TRICKS 

f ffi/rr u w&g fr om page 12G) 

everything closed, we he;ir almost no 
outside noi«es at all. Even graders 
in the next lot were almost sound- 
less here, 

“An unexpected spinoff," he adds, 
"is the acoustical effect inside. Peo- 
ple in adjacent Mia can't be 
heard. The place is soundproof," 

According to both Sheehan a, the 
solar plant i« completely im obtru- 
sive. YVhen it’s on, the w ate r-c ulu- 
lating motors and automatic- valve 
switch controls— all tidily packaged 
in a back corner of the garage — are 
nearly soundless, "If it's a quiet 
night," says John, “you’re sublimi- 
nally aware of the system changing 
function. There’s a faint pulsating 
hum — like inside a submarine." 

Dorothynnn’s reactions to the 
changes in lifestyle from a 40-year- 
old California farmhouse she grew 
up in to a “home of tomorrow” are 
ambivalent. She’s highly enthusias- 
tic about most of her advanced 
kitchen appliances — especially the 
high-speed oven. The enthalpy sys- 
tem that circulates filtered air 
through the house also has advan- 
tages. She dusts once in two months 
and that, she admits, is pretty aca- 



demic, Rut the system took some 
getting used to. 

Some disadvantages 

“The idea of not being allowed to 
open a window for fresh air until 
some computer lit a light and gave 
the orders was pretty hard to take 
at first,' 1 she reveals. 

What about disadvantages? 

Biggest complaint involves the 
water delivery system, “I don't like 
it," Dorothy arm confesses, “Since 
it mixes at the other end and moves 
through a reduced-size line to save 
pumping and heating energy, John 
can't take a shower while I’m doing 
the dishes. Whoever starts first gets 
the hot Water,” 

Another beef in that the small 
windows make for less daylight, 
“The living room," Dorothyann 
notes, “is especially dark.'’ And to 
help keep down emergency con- 
sumption, the designers skimped on 
footage for the three bedrooms 
which, the Sheehans both feel, are 
too small. 

Aside from all that, the matter of 
“living in a fishbowl' 1 ' has provided 
some curious episodes, “People ac- 
tually come to the windows and 
peer in at us," John says, “They 
even rattle the doorknob to see if 



it’s open. After we'd been here a 
week,'’ he recalls with a wince, 
“Uorothyann heard someone prowl- 
ing outside one night, 1 went to the 
front door, opened it. and found 
myself face-to-face with a .38, 
Some bod y’d forgotten to tell the 
sheriff that we’d moved in. He was 
just checking, but it was pretty un- 
nerving. 

Despite mishaps, they like it 

Has everything worked as expec- 
ted? Well, almost, One night, sou 
Todd was having a bath when sud- 
denly there was, as Dorothy an n put 
it, “a loud concussion noise tn the 
garage." She rushed to investigate 
and foil rid a torrent of water pour- 
ing across the floor, “The bottom of 
the water heater had fallen out," 
she said wryly. “We had to shut 
everything down for a while* which 
was inconvenient but no disaster," 

All considered, the Sheehans 
wholeheartedly favor the entire 
MED project. Even -1 -year-old Todd 
has a distinct awareness of what’s 
going on. Recently, after watching 
lights flick on at the solar function 

panel* he turned to his father, 

saucer-eyed, and said excitedly: 
"Look, Daddy, the sun is working]" 
In Mission Viejo, indeed it is. * * * 



TWO WATS TO TAKE A PIT STOP 





The KodakTele-lns{amaUc TU 608 
camera lets you lake two kinds of 
pictures without moving a step^ 
normal shots and telephoto shots. 
Just flick a switch and take your 
pick of pictures. 

The Tele-lnstamaitc camera Is 
pocket-size so It's easy to take 
along, And it's easy to use for big, 
color pictures (3Vi"x4Yi")< Own 
your own at a new low price, less 
than $31 « Complete outfits with 
Kodak color film and flipflash arc 
a few dollars more, 

Pncs is atrbjacl Id change wilhou" noiico. 




KODAK Tele 608 Camera. New low price. Less than $ 31. 
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Enjoy a roaring 
fire , , . 

the easy way, with 
PM's log Splitter! 

What could be more peasant on A 
cold, cold day than the warmth of a 
roaring fire. And, you can have all the 
firewood you need and save time and 
money by splitting that firewood your 
sell POPULAR MECHANICS LOG 
SPUTTER exerts some 10,000 lbs of 
pressure and will 1 easily split 2 ft. 
lengths of maple and ash logs 12 to 
14 Inches in diameter. With an I-beam 
backbone, double acting hydraulic cyl- 
inder, control valve oil filter, 3 -bp. 
gasoline engine and other features, 
you'll find this log splitter easy to 
build and a fun thing to use. And, 
you'll save your back from aching as 
you split logs the easy way. 

Have more time to enjoy the crackling 
fire in your fireplace. Use it through 
this year, or start getting ready for 
next winter. Either way, it's a very 
sound investment. Send for complete 
plans and step by step instructions for 
just $ 5 . 95 . Send a check or money 
order to PM Plans Library-Log Split- 
ter, Box 1014 Radio City Station, N.Y. 
NY, 10019 

PM LOG SPUTTER 
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HYDRAULIC JACK REPAIRS 
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*EJU SWITCHBLADE .„, COMBI 19 I NCHES LONG! 

_ — inTlfiil 1 

'ST""’ 




Tl- ■, I, s HtHi. SWITCHBIAH Th, ,IfT, n , COM B" 
Ternlic aid Hem Nowfl ancl praqliirai Pttfeck CO*wiEi in 
porhrt Fir* loath COmb ie jjrrat lor sideburns and 
muifac+w too' SabsMclion is turairtMid tornyeie with 
Loch Unijf 4 Pdftag* T*o Kk 10. DO AoiUpaW. 
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Be a MOTORCYCLE Mechanic m 90 Days 
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£ LEARN 

Sjvfi MEAT CUTTING 
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Aromatic 
Cedar Closets 

Do-it-yourself! 



Plant for 4 
handsome 

Cedar Closets 
you can build 



This 
booklet 
shows how 

It's easy and inex- 
pensive to have ihe 
fresh aroma of real 
cedar in your clos- 
ets. Giles & Ken- 
dall Cedar Panels 
arc applied with 
nails like any 
panel i nju, butt 
snugly at joints- 
100 % r*d cedar. 

No finishing 
needed. Send 25 c 1 
for this booklet of 
easy plans. 



GILES & KENDALL* INC- 

P.0 , Box IBS 

Huntsville, Alabama 35804 

Pteasa send nre your' Cedin' Clone t plArVr. 

Boohlet. I enclose 25 £ . 
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FREE BLUEPRINTS and TRIAL LESSON 

—for four greater success in Building 

Beginnera, era flymen, even foremen 
and superintendents, have sent for 
these free blueprints and trial lesson 
in Plan Reading as a means of trying 
out ChiraRo Tech’s home-study 
Builders trsinine. Learn how you can 
master Plan Reading — Estimating — 
and the practical details of all types 
of construction in your spare lime at 
home. Mail udu|khi below today — see 
how you, too can prepuce for a better 
job-^hiffher income, or atari! your own 
f'OlilwrtinE bun i ness. 

CHICAGO TECHNICAL COLLEGE/ School l C r Guilders 

2000 H Michigan Avenue. Chicago, III. 60636 



CHICAGO TtCHAHC*L COLLEGE 

Dept. PM -77. ?0Q0 5. Mi^hijjnn Aye , 
Chicane, in 50616 
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WE HA VE RECEIVED THOUSANDS OF INQUIRIES! 
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BIG BOOM tH GAS BAGS 

(.CtMtinu yd t/am pngs 67) 

flupplittf so the young couple can 
head for the hills on vacation week- 
end*, park, and unload and launch 
their mini-dirigible for breathtaking 
air view* of wilderness scenery. 
Brian is convinced thi* type of small, 
fast, maneuverable balloon will even- 
tually become the “spurtscar" of air- 
ships. 

Advantages of hot air 

The chief advantage of hot-air or 
so-called "thermal" 1 airahjps i-H that 
you can deflate them any time you 
want, fold and store them in :i closet 
— without wasting hundreds of 
thousands of cubic feet of highly 
expensive, hard-to-get helium— the 
only inert, nonflammable lighter* 
than-air gas considered safe for use 
in airships today (hydrogen is much 
cheaper and more readily available, 
but is explosive; helium, on the 
other hand, actually ten da to put 
out fares.) 

Other advantages of hot-air craft 
are that they are easier and simpler 
to manage. You don't need big 
hangars, special mooring masts or 
large ground crews. 

Not all agree, however — there are 
disadvantages to the hot-air ap- 



proach, too. Volume for volume, hot 
air provides only about 2i> percent 
as much lifting force as the equiva- 
lent amount of helium. This means 
that, as increased lift is needed, the 
sbe of a hot-air ship would have to 
go up drastically in proportion to 
that of a comparable helium-filled 
craft to the point where it would 
ultimately become simply impractical 
— too ungainly, unmanageable and 
uneconomical, Helium is also stable, 
provides constant lift, and uses vir- 
tually no energy, 

Ry contrast, thermal airships 
gobble up two to four gallons of 
propane an hour to supply heat and 
could be seriously affected by sud- 
denly falling temperatures such as 
caused by a malfunction of the pro- 
pane burners, which could result in 
loss of lift, Still, the hot-air con- 
cept — though probably not destined 
to see long-haul, heavy-lift applica- 
tions— may well open the way for 
lightweight, short-run uses as in 
sport craft, flying billboards for ad- 
vertising, amusement-park fun rides 
and the like. 

Big companies are In it, too 

Meanwhile, not all airship experi- 
mentation is being done in back 
yards, Many world governments and 
large aerospace corporations, cau- 



tiously watching on the sidelines, 
are seriously considering new ways 
to bring back the airship to do excit- 
ing and unusual new jobs, Shell In- 
ternational has reportedly put more 
than $1 million into studying the 
use of airships to find and ship 
natural gas. 

Could fill a gap 

The airship — faster than ocean 
vessels, farther- ranging than limited- 
fueled aircraft, and with a heavier 
lift capacity than any current heli- 
copter — is being looked upon as the 
possible ideal "gap filler 1 ’ to be used 
in conjunction with conventional air 
and sea craft. Goodyear — long a pro- 
ponent of airship use- -is currently 
involved in at least three major pro- 
posals for new and practical applica- 
tions. One is for a blimplike “airport 
shuttle" — a flying limousine that 
could carry airline passengers from 
congested midtown city points to 
outlying jetports quickly, efficiently 
and in greater numbers and comfort 
than in conveyances now used. 

Another Goodyear proposal sug- 
gests the use of small, fast airships 
to help patrol the immensely en- 
larged coastal waters that must be 
policed by the Coast Guard under 
the new 200-mile fishing limit put 
into effect last March. Such recon- 




Like driving free one month a year. That's 
the gas saving advantage that’s possible 
when you replace your old carburetor with 
a new Holley Economaster model. This is 
based on average yearly mileage and fuel 
economy gains realized in our testing 
with Economaster carburetors to date. 

Economaster carburetors are direct 
bolt-on units which you can install 
yourself. Complete step-by-step 
instructions save you both time and money. 
Fight the high cost of gasoline with an 
Economaster carburetor by Holley. See 
your auto parts deafer or write for the 
name of the dealer nearest you. 

Aciu.i! economy gains jn/iy vary depart orv individual iippllcai ■ m 

ami uondiiion or vc-Mcl®, finding cqnd.tjotfia end during haJSla. 






Holley 

tries w carburetor Division 

P.O.Box 3257 * Cenlor Line, Michigan 4M01 5 




naiasance airship* would "fill the 
gap 1 ’ between slow-moving surface 

vessels and fast but short-range air- 
craft. They could remain at sea for 
days or weeks at a time, if neces- 
sary, tracking suspected violators 
and reporting position fixes until « 
Coast Guard cutter could get there. 

Airship plus helicopters 

Perhaps one of the most intrigu- 
ing and ambitious projects now on 
Goodyear drawing boards is a heavy- 
lift airship that sprouts four power- 
ful helicopters on outrigger arms 
along the sides. The combined lift- 
ing force of the four Sikorsky CH- 

B copters and the 34 2-foci t-long 
gas bag containing 2% million cu. 
ft. of helium would be enough to 
pick Up 75-ton payloads and whisk 
them along at nearly 70 mph. 

Such a super lifter could pluck the 
heaviest battle tank off a landing 
barge and move it quickly into at- 
tack position, mold load and unload 
ships far at sea without waiting for 
them to come ashore, could transport 
entire prefab buildings and other 
giant structures from factory to site 
— the list of possible military and 
industrial uses is almost endless. 
Research and construction on the 
mammoth craft will be conducted at 
Lakehurat, N.J. — ironically the site 



of the Hindertburff disaster where 
the grim ending of one airship era 
may sie the bright, new beginning 
of another. 

The Army, Navy, Air Force, roast 
Guard, U.S, Forest Service and 
NASA are all interested in the fea- 
sibility of new LTA applications, A 
key agency involved in research is 
the Navy FT A Project Office formed 
in 19?a. 

Dirigibles go way back 

Turn-of-the-eentury America had 
a brief fascination with small “diri- 
gibles"— steerable balloons. L. Guy 
Mecklem "rowed" one at 4 mph 
around a 1905 Los Angeles amuse- 
ment park. Teenager Cromwell 
Dixon pedaled his across the Mis- 
sissippi in 1907, Between 1907 and 
1 91 Oh Waiter Wellman made two un- 
successful attempts in a dirigible 
to locate the North Foie and to 
cross the Atlantic. There e* n were 
dirigible races. But this actr fcy soon 
lost most of its aviators an public 
interest to a more g la moron gadget 
— the airplane. Sixty years ter we 
find history starting to repp; itself, 

Australian Tony Norton ecently 
used one-mil met&lized Mylar for the 
envelope of a one-man-powe ed air- 
ship. Forty feet in length, J iOO cu, 
ft, in volume, it reportedly can do 



D mph. Norton is working on a two- 
man, nonrigid, 84-foot, 2LI20-cu.-ft. 
craft using tw r o 45-hp engines to 
achieve a predicted 48 mph. 

In Los Angeles., Curt Tucker is 
nearing the completion of a 91 -foot, 
20,500-cu-ft. semirigid started in 
1973, The TX-1 Silver hawk will carry 
two people at an estimated 55 mph 
with a single 90-hp engine. The plas- 
tic envelope was home-sewn and the 
wood superstructure built in a 
friend's garage, 

Hollywood stunt pilot Dean Engel- 
hard! (Baa Baa Black Sheep) modi- 
fied an existing utility balloon, add- 
ing control surfaces, cockpit, engine 
and other paraphernalia. The result 
is a 108-foot, 4G,000-cu.-ft, nonrigid 
design about half the size of a 
Goodyear blimp. The only problem 
is that the craft, if operated regu- 
larly, would require a staff of four, 
$4900 a month in hangar fees and 
$3700 worth of helium each time it 
vvaS inflated l at the going rate of 
$3 per 100 cu. ft.). 

Anthony Smith, one of balloon- 
ing’* great adventurers, has been 
operating his 76-foot, 33,000-cu.ft. 
nonrigid blimp, Sanivs-Dintumt, in 
England. The father-son team of 
Ck W, and Darwin Conrad in Ari- 
zona plans a. rigid internal frsimt;- 

f PfetfSe tuffi la pug? J32 ) 
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For A Sparetime or Full Time Business , There's Good 

ii Sharpening 



Here's a proven practical way to earn extra dollars in spare time — 
m develop a money-making re pair business of your own. Investment 
is small. There’s no overhead, no stock of gofjds to carry. No experi- 
i'lice needed, no canvassing. You do it with the famous Foley Saw 
Filer that auto mat icnlly sharpens all kinds of saws— and the Modem 
Lawn Mower Sharpener that precision sharpens all types of mowers. 
EARN $5 to $8 An Hour Sparetime 

Hundred.* of people! tike yourself are making 
(Will like thi»--JSQ to 190 a weak— right now 
in 4ph.ro lime, M Afy spare rime *aw filing Auju- 
rtenji A as rnadr me $952 the *e firH few month-*" 

—says Hr T. Ctwpmtmr Mirny Imve built a 
complete 1 sharpening nervier with Much yesr- 
i unto mi profits. You can, too, limply by follow- 
injt the ivny ciwy Foley plan. 






MANUFACTURING CO. 

MINNtAFOUS, NUNN. 

FOLEV MFG- CO , 716 7 Fqlay Bldg ., Mmniapolis, Minn. 5541B | 

£"•* •' ' ? n 1 c ' n CALL TOLL FH|£ 1-e00-3?M*8fl ■ 

Shtr&Minf Opp&rtuniill! 24 Hour AFi.wofingG.rvk;* I 
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One coat 

primes and protects 
against rust. 



Peru&lo Minute Flnlfh 
Spray has a special 
ru&t-linhlbittve primer 
built inlo every 
attractive gloss color 
for one-step rust 
pr&vqnlion. Contains 
no fluorocarbons. 
Makes rusted lawn 
furniture, bikes, and 
mowers look like new, 
And stay that way. 



DtfUttO 
Galv-A-Grip 1 " 

primes and 
proleclsali 
galvanized 
metal in one 
coat. Won't 
check, crack 
or peel like 
ordinary paints 
so it's ideal for use on gutters and 
downspouts Dries in 3 to 4 hours. 



Ntupn pCllv|, 



Inc . GiwiflrnJOIfiCBri Oivton. Ohio *5Jdl 
Subsidiary o-i Plough . Inc 
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( Continued l/om page 73 f j 

work for its i 20-foot ‘‘sportster/ 1 
Though at til on the drawing board, 
the helium-filled craft is believed 
to be a practical project for amateur 
homebuilders. 

A ‘flying saucer 1 airship? 

The Conrads nre also working nrt 
a saucer-shaped rigid airship 80 feet 
in diameter with a helium capacity 
of 70,000 eu. ft. It will he powered 
by three engine driving props fore, 
aft and in a center duct, enabling 
it to carry two crewmen and six 
passengers up to 75 mph, One pos- 
sible use seen for the “flying saucer' 1 
would be in aerial police work where 
its greater range, Increased air- 
borne time and lower vulnerability 
to gunfire attack could give it ad- 
vantages over currently used police 
helicopters. 

As an example of just how sophis- 
ticated airship technology has be- 
come. the Canadian Airship Devel- 
opment Corp. out the envelope fabric 
for its 120-foot, Dl,00Q-cu.-ft. CAD- 
I dirigible from computer-generated 
patterns — with help from research 
at two prominent Canadian engi- 
neering schools, McHastcr Univer- 
sity and the University of Toronto. 

Cameron Sal loons in England 
demonstrated the first Kuccesafd 
thermal airship in 1073. Today four 
Cameron 95 -foot. 96,000-cu,-ft D- 
9fis are flying in Europe and one in 
America. They are priced at £39,500 
In the United Staten, Two people 
are carried at Home 11 mph by a 
46-hp VW engine modified for pro- 
pane, Envelope shape is aided by 
ram air pressure from an enormous 
scoop above the gondola, A 140.000- 
cu.-ft model, D-140, coats $73,000. 

1]] 1974, America's largest sport 
balloon manufacturer, Raven Indus- 
tries of South Dakota, Jlew its En- 
terprise, This two- man, 120-foot, 
140.000-cii.-ft design with a G5-hp 
VW engine, has fan pressurization 
to help maintain an envelope shape 
like that of Cameron's ram-air scoop. 
Top speed claimed is 2f> mph. 

In England, the firm of Thunder 
Balloons is working on a thermal 
airship similar in dimensions to 
Cameron's U-140, It will be pres- 
surized and carry four people. An- 
ticipated U.S.-delivered price is 
about $70,000. Transatlantic bal- 
loonist Bob Sparks (page 70, June 
'75; page 103, Nov, '75} has a ther- 
mal airship projected. 

Navy considering airship use 

Because airships can be more 
fuel-efficient than other craft and 

(Ptease turn to page 13JJ 



LIVE STEAMER 




* Coal Fired 
* 3W f Track 
• Complete Instructions 
• Ride Behind it 
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□ Model Traction Engine 
Building 
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STUDY TO BE A DOCTOR 

of Psychology or Metaphysics 

Obtain n Pp, M «,!»., D.D., *r PhD. lit n T*«di- 
vr, Lecturer i.r I'rm-tlttuTU'ir. T«»h buW l« 

iK-hii'Vr Ht-nliL, H a li (►int’-rt ami Cont*iUirn iJ nt. 
t- h*rter«l l>y Stall'. turtFipumlcncf timnifu tmiy. 
Writ© f(i| fit EE Imji .41 e-t biKyy.. 

THE NEOTARIAN FELLOWSHIP 
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Print Your Own 
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FREE BOOKLET PLUS FREE SAMPLE LESSON PAGES 



Get these professional tools at no extra cost 
when you take our accredited training to 

BE A LOCKSMITH ! 



Learn the money- making art of 
Locks mithlngi Homo study with the 
famous Loeksmi thing Insti- 
tute is like an actual ap- 
prenticeship., .in your 
OWN well-equipped 
lock shop. You work 
under a Master Lock- 
smith instructor, re- 
ceive your own electric 



key machine, locks, keys, parts, 
picks- 306 items in all— at a price 
many graduates say would be fair 
for just the instruction! 

START EARNING NOW I 

in mera weeks you can be ready to 
meke money copying keys or in- 
stalling locks. Laior, you can get 
inb even more profitable areas of 
fpeksmithlng. Our course also in- 
cludes a special unit on Security 
arid Burglar Alarm Systems— an- 
other held with new earning poten- 



tial due to rising crime. Our School, 
of course, can't guarantee you a 
Job or income, but we have suc- 
cessfully trained! thousands of men 
and women with basic mechanical 
aptitude In this most essential pro- 
fession. If you can study at least 
1 hour a week, we can do the same 
for you. Write us. It Cautd be the 
key lo a new future! 

Accredited Me ruber. National 
^ Homo study Council, Licensed by 
New Jersey Slate oept. el Edeca- 
, Mon, Stale Approved Dip Iona, 
Approved tor Veterans, 



IO; 



LOCKSMITH ING INSTITUTE 

Established 1948 * Division of Technical Home Study Schools 

jersey 07424 



f TO: Lockimithing Intlilula, DopT. lit 0-077. LitHa Falls. H,J, D7424 

■ 
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a ♦ . LEARN AT HOME 
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SAVE MONEY 

Auembli our unique Mini- 
Deitf Tractor Kil. Buy lie 
tory derecl- CnjSog :•! Krt 
CtmtirufEicjin md usei; - $50 
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Itefunded un*ny purdUnilJ 

tTRUCk KIT, Depi. PMT7 Cedarburq, Wf 5301? 




w/ier/j tfitQ 



Responsible tor mar* van interiors 
than any other single source in the 
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Punt liny I 
Jcrfwf #1 
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l ,000's tit itintrtjf and exterior i an accessories. 
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ah Interior Patterns 

The original van infer hr pat ferns alf vans only 420.00 

l ^ LL — 1_ — — tr 



Blend tats JS9.9S Sfpiece 

AH orders shipped F.Q.B, 

%n-f tirnp (; m&ftty — c hwij#- It by phone 
t-iUiI leinlectvatJ.J; bt uifkUi 



iMcr^rf tin ordinary fro* an 

y piusft showcase. M Vin Pattern s‘ r make 
paneling your van super easy and mini- 
mise if at far waste, fas! toy patterns On 
top of your pane ting and cut out as di- 
rected, The full scaie set of patterns are 
printed on heavy paper for quit* rtiiy- 
to 'follow cut and truer operation. Comes 
complete with sections for: floor, roof,\ 
left wall, right waif side doors f sliding 
•and standard), rear doors, rear corners, 
corner and root trim and wait bracing 
ribs , toch pat tern is professionally dr- 
signed so oil sections fnstaii cosily, 
Sprfy , not available far V.W,'s oroide/ 
mid-engine vans (except 164 to ‘6 if' 
short fords). 

To order we must have the fallowing 
information: name, address, phone, area 
code, year, make, model, and wheelbase 
(the distance between centers a f front & 
rear wheels). 

* Van interior Patterns only*-t7Q.QQ» 
includes catalog and postage. 

* $pecrttl Custom Antique Brass Screws 
for paneling, ■ 300 K" fang, for S6.00 

* .ft) J!4" fang, for (7.00 | i ^ 

\ 1 

Van Work* Unltd. 

I I \ 

7S33 CanoKa Avcnut, Dept. 

Ci'nuj{j Park, C A 91304 
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Relieves Tormenting Rectal Pain 
And Itch, Helps Shrink Swelling 
Of Hemorrhoidal Tissues 

...Due to inflammation. Gives prompt, temporary relief 
from such burning itch and pain in many cases. 



The burning itch and pain caused by 
inflammation in hemorrhoidal tissues 
can cause much suffering. Hut there Es 
an exclusive formulation that in many 
cases gives prompt relief from this itch 
and pain. It helps shrink swelling of 
aueh tissues caused by inflammation. 



Tests by doctors on hundreds of pa- 
tientn reported similar successful re- 
suit* m many. cases. This medication is 
available a l drug counters everywhere, 
uiuli'l 1 the tutme I‘r<'fnt rtt tinn H\ 

There's no other formula like Prepa- 
ration ||, Ointment or suppositories. 



FREE 



OUTFIT STARTS YOU IN 

BIS MONCY SHOT BUSINESS! 



di.r your own profitable 'shot s!&fe r 
bits inetK Fro m Immi in sp are or fi.l I 
time. We give you — FREE— com- 
pFett StarttrlE Outfit tha-E makes 
you 52t7.bG IXTHft cacti nmn<ti 
mr pint 2 eaijr orfltrs a tijy, Yau 
Fealufe 350 fail Semite ifr b-sh , 
sport work lira? sfylc-s fgr moil 
and iivamtn, Alr-tushicn shoes. many Dlher spec ia I fea- 
tures * Si its to J6- widlbs AA'iEEt. flrart on 
300,01)0 flair stock. Earn prizes, bonuses, shot it for 
yours* If— even a new car pr color TV! Rush postcard 
tor ytitif FREE Starling Outfit teday , . . Now ! 

MASON SHOE, Dipt, c 903, chippewa falls, wis. sjjis 




Ml MIAS 



m* miftHltfl DYNAMIC-TENSION , 
Starts living results jcu tan 
feel and yaji friends mil 
nolle*. dig. useful muSclM. ^ 

Gain weight If needed, LOSS ^ 

"pul belly, Send y*er name and 
address for 33-paae book -FREE, 
CHARGES ATLAS, fl9 W«t ?ird St 
New Yprk. N.¥. lOtHO Dept. an 




Drill Your 
Own Water Well 

50...100...200 Feet Deep. 

SAVE HUNDREDS OE DOLLARS! 

You can lap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 
2^ per day. 

What makes this possible is u remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 

world have drilled water wells with a Hydra- 
Drill. 

If you want 10 know more about this won- 
derful way to drill your own water well and 
have a lifetime supply of chemical-free water 
for just pennies per day T then do yourself a 
favor. Send just $ | for our big, fully-illustrated 
information package including complete in- 
structions on “How To Drill For Water," The 
information package will be rushed to you by 
return First Class mail. Satisfaction guaranteed 
or your $ I back! 

CUP COUPON AND MAIL TODAY! 

I Deeprock Mfg, Co. Dept. PM77 
f Opelika, Alabama 3680 1 




^ Endeitd in II .DO . . . Pkust lent! nt( ih-r illusiraied informi- j 
.llOfl pdiikauf incliitlkn(t etimplflc' in'.t rui'licul 1 . ttti "HOW TO| 
1 DRILL FOR WATER." 
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BIG BOOM IN GAS BAGS 

(Cantonacd Ham page? )3?} 

also more client running, the Navy 
is : l pr ri i ]i looking at blimps and even 
aircraft-carrying rigids as large us 
11 million cu. ft. for extended track- 
ing of enemy submarines and other 
sea duties. Another possibility for 
ocean patrol is a hybrid pioneered 
by Aereon Corp. of Princeton, N. J. 
Delta-shaped., the Dynnimhip would 
use both aerodynamic twjjng) lift 
and buoyant gas lift. 

For heavy lifting, All-American 
Engineering of Wilmington, Del,, is 
working on spherical balloons with 
a rigid internal structure to support 
four helicopter-like blades around 
the .Hides i page 33. Nov. *Tfli* Called 
the Aerix-imne, the vehicle rotates 
at 10 rpm except for the crew and 
hoist suspended in a gondola. Blade 
thrust directed up or down elimi- 
nates the airship problem of com- 
pensating for gain or loss of cargo 
weight. At GQ mph, an Aryocrattr 
could carry huge military or indus- 
trial loads far beyond the capacity 
of today’s most powerful heavy-lift 
helicopters. 

The French government's Obdib' 
idea would use four large balloons 
totaling 8.32 million cu. ft, to move 
loads up to 550 tors with eight heli- 
copter engine rotor units for pro- 
pulsion and control. The British 
have been considering numerous air- 
ship designs. Currently Aerospace 
Developments has contracts for test- 
ing or producing conventional small 
blimps for the Royal Navy and a 
Venezuelan group, 

WDL of Mdlheim, West Germany, 
hay made blimps of the Goodyear 
type. Last year one was sent to 
Africa to determine its feasibility 
for cargo transportation in develop- 
ing nations. 

Lights peed, a European firm, has 
relocated Sn America at 17 East 
Hibiscus Blvd„ Melbourne (Cape 
Kennedy K Fla. 32501. Its object is 
to try to organize an airship con- 
sortium with U.fL aerospace com- 
panies. It plans to start with a 
273- foot. 427,5G0-cu.-ft. LS-12, an un- 
usual design with interchangeable 
gondola modules for passenger, 
cargo, heavy-lift and other missions. 
An even larger LK-GO version will be 
■173 feet long and have a helium vol- 
ume of more than 2 million cu, ft. It 
will lift 50 tons. 

Thinking big 

An unusual current concept is a 
hybrid proposed by a group of Cali- 
fornia airship designers. Called the 
Megatifter, it is literally half dirigi- 
ble arid half airplane — a huge cigar- 
shaped gas bag with wings, twin 
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tails and an elevator stuck on. 
Helium cells provide some lift' the 
wings add more. To top it off, the 
gargantuan craft — -roughly the size 
of four or five 747 jumbo jets put 
together — would be powered by four 
jet engines two on each side. 

The combination could presumably 
carry staggering amounts of mili- 
tary and industrial supplies at air- 
liner speeds — if the ship's sheer size 
doesn't raise questions of practical- 
ity, Cost figures* exact dimensions 
and performance capabilities are not 
yet available, but you must admit 
the promoters are thinking big. 

Hack to thinking small: How prac- 
tical is building an airship in your 
back yard? Yankee ingenuity at 
scratch building and scrounging 
parts can't fully replace money f nf 
which plenty is needed. Your pa- 
tience must be surpassed only by 
your wife’s. Joining the Assn, of 
Balloon and Airship Constructors 
i ABACI helps. The Conrads re- 
portedly spent only $1000 on their 
75-foot rigid, but many materials 
were on hand and the engine loaned, 
Roland says the Albatross cost $4000, 
I've been told that builders should 
expect to spend roughly $1 to $2 
per cu, ft. of Volume. 

Licensing requirements 

Pilot requirements for airship 
operation are currently in a state 
nf Hux, partly because of the sud- 
den appearance of so many home- 
made, back-yard designs. Presently, 
Federal Aviation Administration 
pilot-rating requirements arc aimed 
mainly at operators of large, com- 
mercially used Goodyear-type blimps. 

In time, these requirements will 
need overhauling for application to 
small designs. Currently, such small 
craft are defined as "motorized bal- 
loons." If you contemplate the con- 
struction of any kind of airship— 
even just hanging an engine on a 
standard hot-air balloon — check your 
nearest FA A field office to sec how 
it will be classified and what you 
must have to fly it. * W Hr 
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For Sleeping 

• Camping 

- Beating 

• A Water Raft 

- A Van Bad 
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Your workshop needs 
the Portolign " 
Precision prill Guide. 



found ytotN 



Portolign a rim KEW TOOL di- 
signcd lo enable afcurolr -drill- 
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able electric drill -add ptopef 
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The T.incly Leather 
tilling has everything yuu need 
(nr designing and making .1 collection of 
leather handbags, willed rnQ«J*im h belts 
and much more ... Write for \uur free 
Tandy Leather UlaJnjE today or For faster 
service call toll free: 

1 - 800 - 433-7110 

IN TEXAS CALL 800 792-8798 
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ReCane Your Favorite Chairs Easily 

Re-cane or re-rush that 
favorite chair at home 
— or do it for others at 
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Assemble your own sports car! 

READ ALL ABOUT THE ANTIQUES, CLASSICS, EXOTICS, etc. AVAILABLE 



CATALOG! 



* Hundreds lo choose from 

• Kils ticm as low as $793 



* Full size, complete auto mob tic kils 

* Easy lo assemble yourself 



SEND FOR LATEST BUYERS GUIDE 



The nfwtd laifEil. anti moil ccmpltte super c.il.Tlc-r n' n 
tnrn.ihrn luf tlr kit can enthusiast .inri do •“ you i-self .tuto 
hebEdyisll fleFnl' .1 nit cesc aliens on all kits Tony yuu ne'tEr 
h ie "V enMEd Ehef> aspset dneu-ssed n CEpIfi HundrEdk ii J 
Hid n? snecx antHpch- tlala Plus a 51 .WE SEd'nri en perfurnance 
E^oiimry trim and ,n:r.€ssnries 



• Complete PHQtDs 

* Diagrems- Specs 

• Assembly Stems 

* Much More 



* Chassis Frep^raftion 

* Puces Comparisons 

* Detailed De sen [Wans 

* Thousands dI Parts 
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m STEREO BUYERS , . . 

SAVE MONET L RELAX while selecting the 
right Automotive Sound Equipment tor yout 
car. We offer quality top name brands— 
BLMJPUNKT, PIONEER, JENSEN, RCA. etc also 
CBs AT LOW, LOW PRICES. 

Sirr-sf .iifV i r,r fte* iLi-WitRA TED Ca*a lap 

T£h J & J ENTERPRISES m-Mi-m 

F.O. Bpe BW TEMPUE Oitv. CA. shhui 
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LISTEN & LIVE! 

Introducing 
j:he World's 

smallest 
FIR£ 

ALARM! 




Sen ti live bslterv operated fire delect pr reecti 
lo hflet exceeding 135" P with a ihrill alarm 
! Hjji Iiflrtofratet rwiro i h it duirpeii Ikep m pifi 
yens 1ms of life and property. Adheres easily 
To any wall mrface at home, ollke, ws ns-havse* . 
h-entli, ttalrwfY!, hniiwsiyi,, nnyvvheref 



$19.95 Smoke Alarm loruzanon ynofce 

detector reacte Id smoke be Fare it's even vrs- 
ible to I he naked eyf. Intermittent IJ l5eeP'' 
sinnrils Ihw t?n-?"i!ry to auurti consurti pro- 



taction. 



Smrrkn/F ir<s SlarrPi are rftCriras-iiicily hinrir) i ■» 
opired by law in more and mom iincn-ivnv 
wail umd you ere Forced lo protect your 
family CARE ENOUGH NOWF 



]14 Day Money Back Guarantee | 

| FuM One Year Warranty I 

Qrdei Now - Fire Alarm ■ *12 95 plui Si ,&0 
■■hippmq and tmndNtlg. Smote Alarm - $19^i& 
plu* t1.SO thippini [3 and bandF«rvg. pr for com- 
plete h-orrm/offier protection ■ jeveral »H ol 
t»ih. Illinoi* tendrnu* edd ten. 

Send check or money order i&. 

BeHtcme Carp. 

3113 N. Central Ave. Chicayp, IL EBG34 




GREAT GIFT FOR CAMPERS 

Sw iw Army Typ* IT-PiMO Krtit® 

Great, Too, far f lastly nwn r 
t'tihvvmvn, \Utyx oodl Gfrfjg, 
Inrludi's M ileel uumiSl* 

#11 of thutr nhovi-rt here — 
which fulrj into £■ around a 
I 3 *' heavy-duty utiKh-om 

type handle. Comes; w-itli 
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CLOCK LOVER'S 
HEADQUARTERS - USA 




Largest selection of kill, movement*, hard* 
ware lor grandfather, grandmother., wall, 
shell, school ijTtd novelty dorkl- 

UNIQL’E 100 PAGE CATALOG 

Spnd 5tK todav far Clock Catalog 

[CRAFT PRODUCTS COMPANY, 

[>cpD SI. ( fiBfiw, 1L60L74 



110 VOLT A C, GENERATORS 

fifl cycles. 3000 v<atls wt. 2? paunds. 

Fanbelf drben from car nr pi c hup . -Operates T.V 
All power fMlS. Over 13.000 in Service This 
ugf 37lh year. Guaranteed a nnjittm, sifioo 
Pfisipaid wiiiie supply lasts, Our iflZOP-watt gen- 
erator ne-eds no battery. Special price — S31S.0Q 
Postpaid. 

VlTftefl Farma-BIH, P.0, Bex 7185 PM, 

2921 Maya, Amarillo. m#1 79109 
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FOR THIS CATALOG 



SAVINGS TO 
90 % ON 

GOVT. SURPLUS 

* Electrical 

* Mechanical 

* Hydraulics 

* Marine * Auto ■* Hardware* etc. 

Send 50: Idr cataFog or il fpi fKlri-fBt Utllytry. 
Studying cuslrrmcra wOrld-rtiH-g since 1945 

AIRBORNE SALES CO, M pmt 7 

5501 Seller Drive. P.O. Best 2727 
| Culver Cily, Co. 90230. Since 194S, | 
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KITS * PLANS * HILL SIZti PATTERNS 
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Sjvc a?i^-trmbly costs when you build your 
rujyicd work, rn play machine jin lucf A- 1 2 
hours] wtih an ca^y Ifc.ild Scmn Kit 
Chouse from 12 bike, 10 tryke modda; 
enpnes from 5 to 20 H P All b?va Comet 
jutornjnc torque conveners [no lihifringlj 
lull suspension jviTitioth Jitiel, tubular 
9ied irarocii [khnj>; r?tl ruusb fifinKl. t)p 
(lubpl electric start, light* for licencing, 
other .iCcc^snrirs 
Writ* today for has biochurt: 
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Heald Inc 



0 ept PM - 7 7 
P 0 Box 1140 , Benton Harbor, Ml 49022 



Sptcrai Odin — oncfREfi 
-icceaaory with bike or teyHe order 



Here's what one trait- riding Heald etiMomer said 



'7/ / had the tools and materials to build my own bike 
from scratch, l don't think I couM build one any better .* 



John Jur»nkft, Santa Monica, CA 
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ONLY 



EASY-TO 

ASSEMBLE 

KITS. 



FOR EITHER SPIRAL OR STRAIGHT 



Each Iron Shop stair hi! is a carefully- 
manufactured, high-quahly product 
that represents an outstanding value 
lor its price And these days, that's- 
something id shout about. 



Spiral 
Stair Kit. 



Available in dlanwlers 
1 rorn 3 6 Ip £ .Aliases 
adjust tg HoDr-tD-HaOr 
heights of S'Wlogd*" 
* Pnce la* 3‘&' or 4 
diameter $tpir tut. 
COmplelr; asjhqwri 
Other d 1 ameiars ai 
com p^rahffi savings 



Open ^ 
Riser Stair Kit. 



Avanlable lot lloor-to-floor 
httjghttt from 7E7 'ft - 

* Pn.ce lor 13-riFRf kil j 
for floor- to-iloor f 
heig hss of fi'fe" lo 9 X, 
iwood ucwfsnnd w I 
i jii Imp am / 

optional and #1 n 

rot rnc lucf.’rt 

In thrs ^ 

pries \ l 



NEW! 



[to; THE I RON SHOP Dipt FM7.PQ 0OKl3fl1 
I 400 Rood Hoad Broomitll,PAl900$ 

Ptaasa send the following iieir llteratimS : 

s □ Spiral Starr Kit Brochure 

n Open Riser Stair Kit Brochure 

Marne _ _ j 



i Slreal 



Stflti' 



| Our T einphoop Nu m Or-r { 2 \ !n 544-7 1 0Q 
HVaaccecH MnslBfCfwgs and BankAmen nardj 

... THE iflO&SHOP 1977 



THE IRON SHOP 

W.NUFAC TUBERS 



ia& 



If You Love Your Workshop. 




Mods enlirety pi ;nli<j 
Verm on 1 maple. this ex- 
tremely versatile bench otferayou a massive muiti- 
lami nalKl. ? inch (hick 13% >q R. (30 jlB 0) wijrh 
aurlaet Bench comes w.|* 2 erlra large capacity 
vi Bara with pelenled doubte-poemo** design hs* * 
umqjun nvilal ro motr-i lai-lBrtiFV} system which w ll 
hate benc h rigid war year* cH hard u*e, *et can be 
di MswmOled in IS mlnvtee should yau ever need 
Id irtpve ■it. 

Options include extra targe 
capacity tool well and tool drawer. 

Plea te clip and mall now! 



TO: Garden Wtv Research Dept. 7ots7w 

Clurlmta. Veritinni 05445 

Please send me your FREE 
CATALOG all abcul (he New Garden 
Way Home Workbench, including 
details on your easy-lo-huild kits. 



I Name 
I Address . 
I City,—. 

1 State 



Zip 



7 =T 







• Hunting 

• F telling 

• Camping 

• Steipa 4 

• Gu-ermlnU 



For Ihe lint limri — u fibnrilii^'5 Dn 11-Vo.i f sc I T 
Kill No wgldimj Sciimfi i L Include a a'-' e-oMs 
ynu riQiulJ arid NllvdlMBH Hod ilopby^Htnp 1*3- 
'.J'mhly 1 n»ry;tl S-udmp- -Cim Li^.' Campk-iOd IR GQ 
hrcura willi minimum loo la. Also nvelUbk rrrady 
to brlck-up- a nd-no. 

Wriifl SCAMP Irvdtvilrles. (PC., D^pr. PM-7 

16M Manila u Pd.. IitKi U ./ WN 55331 I nr 
be-unrul 12-pg |k ■ ‘inr .no -u ftesss eh- 
;IO!ki S2.GQ far psHoge ,n>ti h.jnl|Jltftfl. 




1000s of things- GUNS. JACKETS. BOOTS. 
METALS, RIBBONS, WINGS & RINGS + OUT* 
DOOR STUFF - SEND 506 (St lor 1ST 
CLASS) lor Over 50- page Catalog to: K6N 

NOLAN. HO 1. t6EH0M MiFlikflh. P0B C- 
19555. Irvine, CA 9£7t3 (714) 555-G2&2 




Efaal*nhipt 

Av*tftbiv 



■‘ErUfrfrfpci fnC. 

Qopt, PM-r , 
690 £ MSt.l 
Cok-itti, iVfjVJ 
^ 6632 tf 



Lat Jit Itdffl 4 LO HQ (list A NCI ! \N 
with Ultra Un-Aw DlftECTmU Uuttr 
IfwnronfftEE iwronvAiivE BnotHvfit 



UNIQUE SPORTS CAR HiT 

fv VW, Fir*. £pir ro *oW... 

Ihi ■!? •'& M »-*■ r«- .:>I^ M ♦•S- - — iH PN f a 1 
irtw Thwi. i-|4 Mti ******** 



over* 





* On« wBtkNd. tioniB intbai'laiiHi wing nmdtGDSt. 

* ff^l^nth wiling, of th*ngw. 

* Kit mtflubU bodv »r(| A -ill 



Sint fl Air A color bnxfwrr 

li for ifutrucUam A l*ri*p)*Nr 

0EPT.PM 312 EAST 1ITH 

DQmUS KANSAS CITY. M0. 6410ft 



Slari your own 
part or full time 

MONEY-MAKING 
BUSINESS 

Every ham? and building 
offers you potantial FncnmcL 
Cleni waN-la-wall carutlrnf, uahnhltry and 
viral is- an mtaiheri r prtmisei with Van Scluaifar 
p>rale?ilHiiC cluniny equipment. Work pari time 
ar lull time. Na lees, ud cnnEracti la si^n. You 
4w!i your equipment. Craven reliable and 
prold.ihle ter Ih-guundx of users. Enjoy a 





Study, frgwinr business *i1h Veit Schrader 
PtlhjtrHtiH we'll Help jou every ilap 
»| Ihe wty. Wsira (adiy ter full Infamutian 

VDH SCHRAaEH C0..107Bn. P lttlH. Wit. 53403 




r-'ifly Ini* -ilpirHrf iti^iiiMy with *v» rt*w 

pel4fii#rj iv>ilqrn. Ivml-Kll I>hIu^»i paHmrv 

cm .•rii.l.lwd FOAM. OHUT4H rAffiK PATrEiWS, 

IN^rB^KIIQWS -,*rn1 '.D Imi ^ .n.hi.14 ahr.- M.j 
J4 fampi m scJor baoLlffl -on wrr gloci gt*fci 

luI , > , ^i n~*4 LQlalng nl ht>[ and i jppll#g 

H.L WORTONtKHKGER, W« 



AMAZING ILECTRONIC 
PRODUCTS 



La.lr tf ru prp 
pdchr-l— «rr In di 
v r #l"t — until Tt-I*— aiunrrjnd— TV 4irr uptrr— #nrruv n J T 
ei.ci-«.j. tur*ellldiicr. antraiiuit. t.»re?-ii i >.— tf . thnniidil, 

<iJ | I?ii»»|'iu. tp H-r*. rt-in itm'i. h-u-'.*--** 

mat* * L L VfW PLU » I hFfl 1 ifVIVfSp rapt « ligvifll. 



C T 0C INFORMATION unCiinilnl 



egii eae Lblb ttPFti V ST.e KWWIPST. K H pJbTl 



NOTICE: RECORD RATERS WANTED 

I.N& iiperigrre recuired^ Each mjpeh you wt|| 
ri)^*ivis netional if r*ieeaed aibjna 1o rate rnEHE 
IS NO EXTRA CHARGE ter ir» LP's you re^gi-va 
You pay a email mth*«r«hjp tee wfuth coven ail 
coats gl the LP'e We pey poeleoe. in return ter yckrf 
opinion. bulHJ ?qim lP tsoltediWi. "F«rs1 coeii ha*ii." 
For eppl rns«up write EARS-. IMC DTFT PQP< Bon 



10J4S. Xaifl Ceter si .Mileauhw. Wl Mi'IIJ 




PLANS AND INSTRUCTIONS 


TON 


Go Kjrt 




Mini Ribt 


. .J2.0Q 


Min' Car 


■ - 5 3 dG 


Pedaf Sqa| 


..Sd.dJ 


l? fl Salr Host 




front Trnctlan Go-Kart 




mth Cearles-s Differenliil 


. JLO PP 


Mjnl faKp 


i .SJ.IKI 



v i 

Mllll S"i«ltU-li-d I '- nrir 

[Pete..!' 

cimii-. rf.-v a 3i 




S '7E: 



BUILD 
YGUR OWN 
BEAUTIFUL 
MOBILE HOME 
SAVE BD% 

Cemprete eeii lb telto* Plans t dn-lhyMirtirlf 
malerijl KlI. Ng rteld.n,:, Min. of lools. ScflJ i2-5G 
foj tltaloglte ffrelundable) 

PARTS TON ALL MUIULE Nil WES 4 CAMPER!^ 

Wrtli Dekco Dipt FW4. Wtnalip.i Winn 56464 



POPULAR MECHANICS 













START A PROFITABLE TOOL 
RENTAL BUSINESS AT home 



QfrWiti vpir*linv# Ifditt y<iui I|i Dajrnirnl 

S.|wi by ■‘encmg roy «n« 1n0l* & aqwfUMfll 

Uiiiiiji tells rn!* in etquiHt dttcl ifn nntni.jr,- 

I rtf d Inng. MhiE lil rHjfiJ*. hg * la qf l tn ili>H =rrs 
rg, hipchiu £<nd S3 75 Icr rr-i ir.nS y mil i u 
an hu * ■aiha'i s u t- uu in,j n L m n Irt C n , 0 »pi 
PH.7,1 51 PirN A*t . Pjvnmi M J J 



PUMPS 



0UY [J; Pf C T AND SA'J E 

I ■ I Fi ,,'.j !« ■ OttilpH * Sp'Jr 



HvivT bur itirinC pump. AH metal, rust' 

praeJ Ijjia IH. jl j.ni if ^ i milt, mt V* HP t>i 

Hfier. I HP 1,300 CPU 60' Niels »r 3.000 
GPU tk wtti VJOO GPU irmsjlW" i«j 
1 ” out Belt ar tli reel drive, tn.fS 
FTfpt P won't ruil or clop B rQrt-ie treir- 
Irtg. To 3.400 CPH I" in, W out ftl.ft 

P Dd £41,1 with Pr4et Mantj Itch CulfirtHf. 

LABAWCO, 80 Hwy JOB, Sell* Mt*l NJ. 01501 




FIND TREASURE! 



Locate cams, jewelry, goM. -silver, oftajr valuables 
with warkf-tamous While's electron, : miner Jl/melil 



(Hieclors. Can ton-ire* tor booaiion of nearest dealer. 

800'4>7-a7WJJ.n 14 . call 3CO-372 «WJ 

fLLOTBQNiCS. f*6E 

DEPT PA?-41 LMaratw* 

i Oi i Valley Ha 5*«i Home. 04 97366" 




SWITCHBLADE COMB only 2.95 



FOOL tOUH FBItNDS. HOVEL * USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9 " OVERALL LENGTH WITH LOCKING DEVICE, 
MODEL M. 10 PB $J bS EA. plot M 4 pqA| 9 Q 4 

WESTS URY SALES CO. 373 Maple Ave, 
Wes tb u ry, N.Y. 11 590 Dept PB-7*PM 



ORIGINAL 

W.W.il 

HELMET 




*24.95 



FiW H « Wr*4£ 

AMD HAHU IMS 

ftfeMCY B*£ti 

(HOT A ftEPLtCAL vutjwns 

COLLECTORS! 35! PC. COLOR CATALOG St M 

W.W |l Civil War Hall, flag* ale 100 t t* Uara* 

r “j| mm 

!!^m" 



UNtQUe IMPORTS, INC. DapL PfcM 

gig. (MWUN -STflEET, «.tXJmMIIJN. vmq.m*. 2J314 




PORTABLE STEAM CLEANER 

a*. AIM in Ad P'rond! 

CL'EAN: 

Engi'rvs., Air Filter!. Lawn rnowen, 
3 year quorate* OH fji« boy, Cottt. 

Uiei liquid soap, propane lirad, 
Wflight 130- lbs, Auiilinry pump re- 
quired an law wafer pititore. 

WED CO MfCr, INC.. Dept. M-5 

■4T.M n, J.E.ren , w>*. 41001 




0UIER5I KITS 




Organs, Pianos Strings 
Rhythms, PA Systems 

104 'page catalog $2 

VVtRSl e I Edron its Inc. 
Dept A 1 „ Box 531 B r 
Lap coster „ PA 17&U1 



BASEMENT TOILET 

Flush 93 up to existing sewer or sep* 
tic tank by powerful, self-contained 
pvntp opera fud" by normal water 
pressure. No digging up floors, Qlpg 
resistant, easily installed. Make 
basement into game roam, den, 

« p«rl ment wilb private balh. Financing available. 
Write for free fiterelore. 

SANDERS. Dept. 1-25 . Bp* SMW. Houston, Ti 77306- 




More hauling ability for less money 
when you build Heald's Vi-ton Hauler. 




Go lor parti or loots, change combine shifts; 
check Fields destock or warehouse: supervise 
crews, haul teed or seed. Eiiy-tiHiullfl terril- 



kJI. (|«t H hours assamblf firm) an save 

bOU WO0 10 11000. Maintenance is reduced too 
because you avoid mass production faults and 
assembly teaches normal mamienance. Haul nr 
foatumt a 10 H.P., 399 cc r 4-cycle, Synchro- 
Balanced Briggs & Stratton or 8 H.P. Tecumseh 
electric start engine, forward and reverse gears 
and automatic torque converter Iransmjssion. 
Metal Side and bottom panels welded to T 
tubular steel frame protect engine, gears and 
driver from mud. etc. front shocks, double 
seal, wide (ires smooth the ode. Bed measures 
44te*x4£Tx11' r . Back panel drops to dump 
or extends bed to 4+ ft. Square corner holes 
for side racks. Hydraulic disc brakes with 
parking brake standard. Many options. 
Electric model also available. 

For FREE brochure send name fo: 

Heald, Inc. 0«pt.PM‘7H 

P O. B at 1146. Benlon Ham or. Mi 49Q22 




* 

Stop spending money needlessly for new 
Spark plugs. Harm's the answer! 
Satisfaction guaranteed or money back. 

n MAZING 
TURBO-B 

spark plug cleaner 

CLCAN5 PLUGS IN SECONDS! 

Sludge End built-up carbon dspasita can 
ccslyou pic my in plug rapl&cemeftt. 

In&lead, get iwhljllfl.cleirh plusa in just 30 
eecends. Hera's all you do; connacl unlL to 
any hoysahoW ou:i41 P insert plug, prsas but- 
tan, remove plug. Re-gap. 

Saiisfy your si 1 1 that clean plugs will g>v© 
you longer U j*rul apark plug life, better par- 

romtancf?. more mile age, MONEY BACK 
GUARANTEE! 

Y«j m g*l B* 
■JlllHH or 
(vlurn «vth In 
30 data (rtf 
nhine. 







fiD industifiei 

1319 N, Qr&ad SI. 

Hillside. NJ 07705 

Charge my: □ BarkArperUiJrd iVisa? 
□ Masier Charge Enpirfl^i*e dale 



Accgypl Ng, r 

Sipnnlure 



DEPT. 67 

PI ease send; ^,UPl!/i, 

Hjr theck t r m-onej 
order ia tactoie^, 



Na.rra. 



accUass. 



City 

$ 



95 



vni, n j. reaiaentt maa spa **i*i lea. ■ 

EVERY UNfT FACTORY INSPECTED. | 



ply* Jl.1t aaipp.ng »ntf ParvffLngi per 
uJiJf. N J. Xp«ld»nta edd SSL ?»l« i*a. 




FREE! POWERFUL MUSCLES FASTI* 

Fantastic New Discoveries m tile sfitnce 0« | 
Uadyburiding. Add ircbss of powerful mus- - 
des to antijr (best, shoulders and leys. Se- | 
crats on trimmiriq the waist with ultra- m 
modern methods — Iasi* FREE BOOK'1 » T 
Unlvai'SJI’J , Sox £694, Detroit, Mi 




Wrrfe for FREE 
Brochure 



WOOD WORLD 

P. O- Box 32 - Dept. 23 
Theodore. A L.365S2 



CLOCK CO. 

Build tills 



authentic 



Reproduction 



a Do-ii-ygurself 
pre-cut W\\ 

* Solid black 
walnut wood 

* West German 
Movement 



RICKA DUO-WHEEL 
ADAPTERS AND FIBERGLASS 
FENDERS GIVE YOU-,. 



■ lncrw*«l 
rijdipn 

* Lcraf l |r t llft 

* Grealardui 
gjHujil aq silely 

* hcrcis^J 

iMfranyofl 

cjgjpry 
« SpiiJif 
prsttdmn 

■ :an-rci 

EH) lb instil Irt ta rrirautfs w,lh regu^' wn 

Just cut ytrteei aieysnc? pA r -i reader and ban Na 
COsfly bod^ r i miMl mmi.picNyps. • > N dhd I Ian 
IrucHs HiCUd Oua WOfiiel Adaptiws iTanjIer Ibid Iram 
gyiar mMI !b hub No di^arje In *heiH bajrirtqt Or 
O-rnTr i]:Abb«r 

WrTl* n”cK A MFG. DEPT HPM-7 
I Ptqual L»h.« MN 5647? ior -lluilrsl rd brOChirri. 

I Nirni Ap* 

j Addrns 

l City Zip 

t Phondj Bui. Hertia- 

it...*— — - 





I 
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MOTION PICTURES A 
SOUND EQUIPMENT 



svptu *-vmE0tK((7 t t -i imm entertain menu 

Tree Can log. Cinema Eight. do* PM. Chester, Cl., 

0fr4l?. 

SUPER lHM M Sound Sampler Real $4.98! Cam-Adlei 
Certe-nns Features. Renats Short*! Huge Catalog freel 
Thundadilrd, SWt Cagle Rock, los, Angale$, Ctli forma 

9Q0«. , 

SURE! fl. Smm. Ibrnm. 35mm, B8W and Color FI Em, 
Supplies, Processing Equipment. Send! 2iC tar M-ptcc 
:;alDlc-ii refundable wjriih order. Superior. 448 N. Well*, 

Chicago 60610. 

' fuMM SOuhu films., Features, Short*. ”fledrier. 530(1 
So, TalmSfl!. Chicago 60632. 

UHUSUAL Mouifl supplies. Free circular. Elnr, 471b 
H r 1 1 y , Kanus City. Missouri 641 12. 

SUPER I, 18MM ami 8MM Full-LeltgUi FoitlirH and 
SiiurlJ, Sound and SiltM. Color and Black Whrtu Film 
ClisSicS. Bogart Popeyc, Ehirrymort, Garbo, CuapllO, 
iiuga Bunny. Manslie»d, Our Gang, f. it.. Etc. freo Caia- 
log. NILES FILMS, H:ir 1576PM, South El an it, Indus rib 
48614. 



CAMPERS & TRAILER 

HITS— PLANS 



ami RUfLQ YQU« b*H BV, It S taster anti easier 
than you IfUnk with Glen-L Kits— Plan*— Full Sin Pel- 
tern*. Cozens at model* Include Camper* — Trailers — 
5th Wlieeli — MDlarhomi-S — P ig kop Covers — Camping 
Trailers. Pictorial instructions el pet la lly for amatirdrs 
assure ifl-etory-Oke rns-urit* you'll be proud of Van 
Conversion Plans 55 CK> 3eno $1 00 for illuilraled 
details covering «Jl models Pius rv Kite. Equipment 
catalog, Client «Y J 1, 9152FM Pcsecrafli. BetMe-wor, 
CA 00/06. 



BOATS, TRAILERS, AND KITS 

Bdir KITS, HULL HUS, FRAME KITS, PLANS A 
PATTERNS, World's largest catalog, over 300 modern 
Usslens for tho amateur In hb-e-rFl i ai *, pijr*G0d r Strip 
pranking, sloe I. aluminum, cement fipm / to 7t? leet 
SAk-Prims. Day Sailers, Motor Seilur*, Ocean Racers, 
Trimarans, Catamarans, POisER-Crulsers, Trawlers, 
Riift-u-bmiU, Fishing Beals, Knyahs. inboard 4 Out- 
board Hydroplanes, Tunnel Boats. Also complete dost- 
DuiJdlrig materials, Sails, fiberglass, plywood, etc, 
Send $1.00 lor Catalog Or $2.00 lor catalog plus boat- 
building guide Id: Clark Cm II, 16-P aqua Lane, 
ronawanda. Mew York 14150. 

I ISERUJUt RUtLEErS MATERIALS, Lowest Factory 
prices ir doth mat, roving, ream. apixcv. loan - *, 
bronze, nulls, plywood mahogany. Send JJ lip for 
HlSraturg dr (2.00 far literal uru plus booklet an maid 
run k lag and •Ho* id" fiberiuss CLANK CRAFT. L&-P1 
Aqua l ane. Tana wan-tfa, Now York 14150. 

FREE PLAN ''Gloucester Gull" Rowing Dory With 
HJuifrlletf Portfolio: 48 Plans, Action Photos Cories. 
Sharpies & Shifts IS, 45 (I Power A Sail. Only (5 00 
Atr M«M ST .00. "Torsi Gory -Boat Plans, 60 k 7?0, 
Gaiue?lon, Yok. 77553, 

FIUH0LUI Nulls, td 40'. Commercial Builder Plans 
Catalogue $z on Long Roach Boot Cd., Bo>c 63 a, l&49 
W, 9th 8t„ Umi Beach, Cain. 9QMH. 

•OAT PLRHt— FRAME HITS — FULL SIZE FATTERHSt 
Huge lJR.page catalog. Sailboat* — Catamaran* ... in 
Qonrds — Outboards — jets — Cfditer*— Runabouts, 

— SpOrtfiShllig boat* — Trawlers — Wbfkboatl — 
Hfl-uSeb&ali — Pontoons — Hydroplanes — Tunnels — 
V td 49' including "Chftfl-OH" Fiberglass design d Easy, 
proven methods especially far amateurs Include step, 
by-step pic lorl a I instruction:-. &0AT BUILD IKE SUP- 
PLIES — C-Flec — Alnflx — Fastenings — Fiberglass 

— R«rn — Hardware — Rigging — Spari — Sails — 

Boal Trailer Pljrrs — "How^Tp" books. Send (I 
Canada! lor catalog plus Tree "Bontbuildlng Supplies" 
brochure. Glen-U Marine. 9152 Oepl. MR NdStdrRH, 
Bel I flower, &A WJUfl. 

CANOES! KayakiP Factory &lred Kilt. From $40.00. 
Ouarity woorf-caovas designs. Fret literature. Sports- 
c raft. Boil 636-P. Alientowfi, N.J. 0B50T, 

SAILBOATS; t^flOSS; 21 J f 1529; 26' t2$9U. 24- 
Power Cruiser- (2649, 5»yd J2(KH)-$50D0-rtvn-re! t fin, 
Ibry molded fiberglass models, rnty sermt. free Cata- 
log. Luger, Pepl. RC-7T, IBM West Highway 1^. 
HoritSvIlTe, M innesota 55337, 

IVIMUOE 1976 airaelol . , . all sires . . , S] .GO 
handling . . . Soolt-MoCullOCh parts . . . Electra 
Manna, G10 Merrftk Road, LyobNMli, New Vark 11563 

CAN Oil’ HA TARS- HITS -PLANS MOuTiu'-cl hoer': 
i2liSS-wootf-canvas4Q model s-lrea Mia IPR-Cliirkc rati, 
161 Aqua lane. Tonawarda, Hew York; 14150. 

MARINE EQUIPMENT 
& SERVICES 

MARINE Emmas, conversions, p.i r r:-, , enuipnieot 
HEW CltelOfei pasfagt and hgnRtljsg 50(! 
Slakes Marin e Supply, Coldwafer, Mrehlgan 49035- 

CONVERT Auto Engmas To Mirlne With fCOfl-O-Powar 
Con vers Inn Kl|$ Catalog 50o, Marine Eng Ida C rotor 
56fl E. Elizabeth Aye.. Linden 4. N.J-U7Q36. 

CAMPING EQUIPMENT 
AND TENTS 

SPORTSMAN'S CATALOG ... For Camper*. Hudlen, 
Hiker*. AH Cutdoonmen , . . Amazing Discount Bar. 

S ains, Croaeouli, GOveromenl Surplui . , , Send 31,00 
tat und able Fhnt Drdari Surplus Center, 242 
Eastcass-FII, toilet, Illinois M415 



CAMPING Equipm-e-nt— Air P*51 d’ , h— Mrtrla-iy Collect 
ibltt. -Caialog $3.00. Tyco, Box 302, Vienna, VA 221B0. 

ATHLETIC A BODY 
BUILDING COURSES 



HAHAlE I.D. And CERTIFICATE it UO Each, Babi. 
144t Tfliri Hlihland, ChJfig o 60669, 

MFHACLE ABDOMINAL I -i t-r :. is h ,ir.d (tjuise levraled 
$7,50- MIRACLE Body BuH^ng murs* $3$.M. Both, 
550,00, Cflrdon Penekas, 12431 Kimberly, Houston, Ti. 

JTO24. 



BEAUTIFUL. Pow^rtul Body fnM! GuilrameadT Free 
Information American Powi-rhdu&e. Bdk 467, 
Minneapolis, Mlnnetnla 55440. 

POWERFUL Mustle* Fasti! Free Book, Universal 
Bodybuilding, Bon 465A, dearbo rn. Micinenri aeiTL 

RjRI$S, Ti + INCHES IN » UVi OrVifUBd!' Revolt 
tionary Arms Specrall ration. $3.04)— Complete {Kamie 
—Free information: PhenomlMstiCt. 80 1 2510, 

Cresnam, QfRjjj) U7Q30- 

HEW, NEW METHOD- DEVELOPED I ! Increase your 
CNDUR1NCE and power i? (id. FCRCCn RREATHIMC 
EHRCIUSh Dept, TEE, 52 Ga-ram Street, Hamden, CT 
0E5L7. 



POWER flex — Build muscles. Send $5 00 M.O. only 
Thompson Enterprise. P.D. 6ey 39025, Dept. AM-1, 
Amarnlo, Tk. 79120, 

IR" Arms! Results g ua ranlend. Sand $7 to; Anyum, 

Bt 3, 6o« 1422. AMti^rv, MO, 63463, 

NEW l.isy" rii-ni-i il ,-n k.n.nr- powerful way 
lo SFir-cieiense!? muslratdd-rijt!! , guaranteed— 
54.50— Precision, 711 n wiecaikien, Hniiywood. CA. 
90036. 



POWERFUL Muscles Fail! Guaranteed! Inquire 
tun lath Enterprise! , Bek 933f, WhMlmg. mmors 
60090, 



SPORTING GOODS 
& EQUIPMENT 



KURE Sportsmans catalog low direct iac«jiy prices. 
fisinni 1 ., Hunting, Archery, reloading, Camping Send 
$1.00. H erters inc . Qepl, CRM, WlSKI , Mmn, iWM . 

ARCHERY L ■:■ wi- ■, r Dmcounl Pi ces All top Csr-indn 
order* ShipAfid Sim a day received.. Money-back guar- 
antee. World's largest Supplier, Free catalog. 
Anderson Archery Corporation, Grand Ledge. Michigan 
4M37. 

SPALDING Grit Balls §6.00 Per Dozan. Two Dozen 
$15 00, add ,7${ Postage Per Dozen, 
F ft f Unique Grift House, Box 9119. Canton, Ohio 
44711. 

TRAM PRUNE Nils (Jumbo fl'xl2 r 5129,00), F«* 
Literature. TrampoNre SupRliai PM. 1367 Highway 
138, Rlverdele, CA. 3Q296. 

GOLF Yardage Counler converts Colrbig Pull Cart 
wlifHl nztanon Eo digital readout 525.00, Plans Only 
$3 00- Sterner, Inc , FOB 13742. Orlando, Ft 32609- 

PISHING, TACKLE, LURE* 



BRASS- Eyelets lor smkfiT mold*. Ed Haiti, Box 163, 
0 1 none . Pa. 17042. 



HUNTING, GUNS, DECOYS 



PELLET GIIN-S AND ACCESSORIES, Frinesl European 
and Custom model* tor adult use Satisfaction guurar- 
teed Free catalog. Air Rifle KeSdquarlerS, Inc , Dept. 
72A, Grants yl | le. WV 26147. 



WDBLD'S LARGEST 1UPFLIEA Of GUN PARIS OHCf* 

a 350 Page Catalog, Send 52.90 to= Numrloh Arm*, Boa 
PM, west Hurley . tf.Y. 12491. 

CAP And ban and Rim firs guns you can build wilb 
hand foal* from simple plana and Inti rue! Ions. Send 
13C Slump fur illuslralad brochure. Jaco Designs. P 0. 
Bet 45, Depl. PM, rfutro Damn, Indiana 45566. 



DOGS AND KENNELS 



INSULATED DOC ItOUSL PLAN. T loor SIN e* Cut fOf 
easy cleaning Roof Is wafer prupr. Photocopy bl plan 
as if appeared In p.M. available for 50*. Send otdei 
[or Popular Mechanics, Oepf. HE. Bfli; 1014. Radio CUy 
SIR.. Now York. N.Y, X-OOE 9- 



8ATTERIES, GENERATORS 



BATTERY flecoirditioriiifi Mt, include? molds, ma- 
terial, Instructions Apex Lng In earing, 31 DO Ramona. 
Aliscadaro. Cnlifornln 93422. 



ENGINE GENERATORS. 2500 witli $284. Other siiai, 

J$1 Eplorpnsts, Box 693. Oshkosh, Wljjcon_Hii 54901. 

ENGINES, MOTORS, MAGNETS 

WIHDIHB LtitOII, AX.-D.C, AiWlure*. $3 M Dili 
Company, 512 Ktniinfiton, Kansas CLIy, Mo. 64124. 



RUN Three Phase Motor* cm Single Rtiise! TNreo 
Methods! New Illustrated Manual, $3.00 Guar, in feed! 
Lindsey, Box 12C. firadley. Il 6DSI5. 



REWIND Car Goneralor for lid VAC, P^wer Plant 
Plans $3,00, Bchm aim. 1228 East Cass. Tampa 33602 

REWIRE Car Aiiornaior lor 110 AC. "wins" "$iH. 
Sweatl. Boar 174, CKOi, FI*. 32922; 



CONVERT VW engine tor aircraft. I sell plans ,'$7.DD.- 
-md Vertex magnelp. BAC, Dipl, MU, 78 E. Stewart, 
lansjfn*ne. PA I905D 



MACHINERY, tools, 
& SUPPLIES 



SAWMILL. Inexpensively build And operate a circular 
i'il i for your own lumber or profit. Instructions $4.50 
For Enterprises, Rt, I. Box 4075 Port Angelas, Wasli. 
98362. 



BEHblHC BRrkE RUNS- A- llan*f alike. $6 95. IMS 
Ga -$1.hi5, HydrauJlc Pm** arakes. 2-4 1 Model 51U-95- 
u a’ $1-1.95, Thuss Plan. Service, Pbs 4^2, Sduthamjiton. 
Pa. 16966. 



*" METAL Cutting Lath*. $62.05 Targ. 15048 Proctor, 
induitry, Calif, 91746. 

UMI MAT BLUEST New Dccassones. tree biocbure. 
Hutchf rspn ^15 Destrl I Lie, $an lose, Caril. 951 17. 

plans. Pipe Bender, a reifcTprau! iliffT sotVpTo. 
Him 56, Cumpo, C f» . 92006 



SMALL FOUNDRY furnaces. BUPPllfi- Free llteraluit!. 
Pyramid Products. 3736 South 7 jn Avenue, Ptioenfi. 
Artzpnu 85D41. 



MILLING Culterj, i^llre mrllrng alfncliments. Catalog 
VI aa. 7-dtle-r , tint. 71 Codar Hap ids, Ipwa 52406. 

LATHES ■ Un>ni at. Mejamif. Shorn no. ^ctelf-MiCro- 
meters. Catalog $3.00. Campbell. 1424 Barclay, 
Spfmgf-Bld, Dhlu 45505. 



BANDSAW 8LA0ES. Any Si» Free catalog, Parktr, 

R4, BK735, Sanqri, Cil. 96370^ 



SHARPEN Saw*. FOOll && A RrOfiL $ Pricing Guide. 
Jftlormillon $1.00. Pefundao-I^. BBC CraFU, Bcr 215. 
Ba ymore , WO. 640B3 , 



NAME BRAND TOOLS BELOW WHOLESALE. Unheliny 
-i bit of er$f Many CfoseouT*, Overrun*. CutaJog, $2-P0 
Erefund-fblej. If-arrema 1 00l Brokers, Boa 103, 
Hudson Jille, Mich 49426. 



FOUNDRY Furnaces lor Home Ihop. Wrlle; 
Mini 'Mite Co., fibH ??A. Le Claire, lawn 52753. 

tsno catalog* Ll*te* and Described, Source? far 
everything imaginable. $2.00. MAST El LUC. flan 
244 13Y. aaklHri, £A. 94623. 



STAINLESS STEEL Washers. Boll*, huts. SlMi 0 to 
3" Diamefar. Free. ID page, flluslrated Price List, 
Fastening Products Box .15111, Cheltenham, Pa. 
19012. 



|Q Lb*. Mixed Wood 3cicz.'s $12.65- 10 Gross Mlxetr 
Machine Screw* 56,97. Uiscoii.nl Fasltnir Calalcig f5{ 
Free w th order. Nutty Cd., 135 Main, Derby, Conn. 
□6418^ __ 

MOSDUITQES!? Files T Easily Modify Gasoline lawh 
Egoipment to FoggRr! Ill ukl rated Instrudion*. $1.00 
Fogger. box 516. Floral City. Fla. 32B36. 



BLACKSMITH & FOUNDRY 
SUPPLIES 



BLACKSMITH Forgo. Bo 1 14 yOur bwh Including blqwer 
for under $29.99. InrtftietiM* 52.00. Campbell 

Lnterprjsei, Boa 321, Sault., Mithigih 49783. 

"OUR FbUNDRVEYTE" Blast Furnace— Since 1635— 
Make your dwo castings. 8 sizes, Circular -25 C-. Kan *9* 
City Specialties Co., Inc., Uept. P7, P.0 Box 193. 
Middleton, ufiStofliin 53562. 

BA$ forges (or coalj— hammacs-longs-anvlls-anvll 
junche- riH blacksmith supplies. Order catalog lor 
U.OO-N! funded on first order Marital Blacksmith Shop 
7836 Cannonsburg Road, Cannonsburg, Mkhigan 49317- 



WELDING, SOLDERING, PLATING 

"SECRET! OF TORCH CUTTING' 1 , $3.50; $aoEoc 
w elding Guide*, 9937 Prospeel, Santee. CA 92071. 

WELQERS. Make ornamental railings., simplifjfd 
drawi n|* and instructions $4.95, Mancus-a Enterprises,. 
IV l iv. .le, Maryland 21650. 



SOLAR A ALTERNATE ENERGY 



WINOTURWINF Ad-vahcOd design efidenl hydraulic 
re mole power lran*mL**ron for electricity and hc«t 
pump modular unit* and kiln low cOit- 
HYDRAULIC WINOTllR SINES, U Diversify Stall On 4 ?6 Z, 
Laromif, WjfQi, B3Q70. 

" FREE ENERGY1 Make HYDROGEN Fuel, Convert uour 
home, iulompblfof Plans and IhStrucflorts, $5 00 

R&Ap Bex 873, CQHCOrJ, HC 26025. 

SAVE UP TO $100 00 MONTHLY. 335 Energy Saving 
lip* $ idea*, send 52-90 t u : semco, Depi. AC, p (J. 
Box 1125. Warwick !teHo n. Newport flews, V B . 2 3601. 

U.5. FUNDS TP tun heal yOirr wtttr. Derm* $l.D0, 

Bob 88, Richmond. Y> Z32D5. 

SOLAR Energy invention*, niutf rated summaries pi 
apprpcintately 100 United S-tilm Pzilent* l*tued Jan- 
nary thru lune h 1977. $B.QQ. Quadriad Research^ 80* 

?963, LdHiSMlIla, K Y 4C2DZ, 

■OUR lAltECUU Plan*, $2,50. Safer Producis, 
[:■!! p-t ;; 62D F lore, Prwfftt, AT, BE301. 

ENERGY— Efficient, Sellcpnleined home pliHit Lb* 
-oat; Detail* Free; 5a*e to- Nulls. Box 1132, NPultrie, 
Ga, 3176B- 



Al TFRnATE ENERGY MAGAZINE Mmilftly comprthen- 
SiH coverage Pf ALL areas; Manularivres, Prefect*. 
Legislation, Research, $10-12 issues. Box 3026. 
WleftHa, M. 67201. 

(Gentlrriued on neat pa^jt} 
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SOLAR & ALTERNATE ENERGY 

(Continued from pracedlng pagai 

ELECTRIC POWER THOM Ml WIND, fljr Henry Clew 

B .IK>. Salar Wind, 81 Chiircft Strict. IhornfaH, New 
rigy MM i. 

INEXPENSIVE $oljr Helling— Oitilt! $3,QQ. P.O. Bax 
793, HuHldlib, fildfrwni SIMM. 

IHSUU WAAA STOVE Betide WMiF oil OF gas (wnac*. 
Neat, snip's iniUllaJiart. Ddt&lfed I ntfl-rm atlpn, draw- 
ings, Illustrations- - $3. 00. HfiAveneri, ? Southland, 
Lakewood, hew York 147 SO. 



COvIRNMEHT S*lar healing system. Flirt! J4.W- 
Minmjl Em 6fl j-inden, Everfrlt Mass. 02J49, 

■elieve mu Now mu cm build highly-efficient 
woodbumlru Hove e!iily— under 325,00. Gnaranlied 
plant or i 'i $4.00 StOvM, Box 379, Shdtibvrj, Varment 
05262. 



SOUR COLLECTOR KITS. AiJ materials provided !o* 
easy assembly, High efficiency flatplati type dr para- 
belle reflector*, Full site 4 J i S' under SIDO.QO, 
FREE LITERATURE. Applied 1 rErgy $yilem!. 3UU / East 
Jackson SI,, broken Arrow. CKIahoma 74012. 



SOUR Heaters — Average hourly and monlinly avail- 
able radiation computed for YOUft location, collector 
ongte and orientation, fret explanation, Specimen 
prlnl-out. DEI, Box 2370 M. La Habra, California 96631. 

SOUR Directory, Manufacturers, Addresses— Send 
S3..0P. Directories. SCI 7 A Wilson , Fredcncli. Md. 217DL. 

SOUR HI AT INS SYSTEM. You can HnUII yotirsell, 
with lumirt as Uauh-jp. Mechanical pJans, tomponerH 
list mb supply sources $20.00. HMpaclfon privilege. 
flobfelWI 4 Co., Boa 3923, Sprlnefteld, HI. $2708. 

HELIOTROPE General, Product data sheets win 
prices for spiar sysiems, Differential Thermostats, 
Storage, ate. Send 13 < stamp. 3713 Kenora Dr., Spring, 
Valley. CA 92077, 



SOUR Consciouioeis. explanations, plans, principles. 
Become aware. $2.00 loi Sunrise, 325 NantiKkel, Suite 
L, VermHiiOrt, Oh. 440B9. 



SOUR STILL Built cheaply using lumber hardware 
items. Obtain pure dear water from What's available. 
Plana $5-00. SOfer SIMM-, Box I5S4B, San Diego, Ca. 
92115. 



save Money — Use £ Lb Powers build your own solar 
heating System, Complete plan; $5, Kg.M Associate!. 
lior 1457, Anchorage. flit 99510. 

SOLAR HEATING Is flaw 4 Growing. Start a prosper- 
ous business now. Hu I id & install solar window beat- 
en. Requires np power supply — can be built lor less 
than J.2Q GG, Send $9.95 for complete step by step 
Instructions, Drawing £ Mater 4!a List. Solar healers, 
F.O. Bos 14146. Raleigh, N.C. 27* ID. 



I guarantee You can h^ai y&irr irome on 60% less 
Fuel, With this new system, Any welder can construct 
It. Positively no gimmick. Complete Blue Prints $10.00. 
Snutheast Foundries. 101 Palisades Dr.. Signal Ml.. 
Tmm. 37377, 



home craftsman 



WDOQ — Domestic and Imported Hardwoods! 4*00 
Item si Clock, musical instrument hits. Tools , . .. dis- 
count prices f Hard-lo-Tind hardware, 144 j>agu catalog. 
50<. Craftsman. Dept, AX-77, 2729 Wary, Chicago. 
Illinois fiD&Oft. 



UHJftUE Brackets!!!! Hold! carpenters square outside 
Wolbax, Plans $1.90, WLI-bei, Cox 537. Sanger, Tunas 
76266. 



CATALOG FULL Slit FURNITURE PLANS $t.UD Re 
funded with first order. Trad il i imu I . Early American, 
o-c ISO-! Lurmture D-SSlgFIS, 1425 Sherman, Dept. 
CP-77, Evans ton, Illinois 60201. 

TOUR HUME WORKSHOP "can earn you $200,00 Rich 
weekehd. Enroll with HOMECRAFT CLUB LTD. end re- 
ceiVi jrnur enrol Imenl certificate. Hfld catalog *f 
HO H£ CRAFT designs, Lmoliment lee SI .00. 

HUME CRAFT CLUB Llfl. h Bax 90 (£, EdmtHilOFI, Alberti, 
Canada T5P 4KI . 



WOOOWUHKER5! , . , s hvc $$ on Plans. how Publi- 
cation brings 75 Plans per year fur IrSS than &t each. 
Early American. Shaker, Contemporary furniture, 
-locks. tpy$, Jjgt, srop-tips, moneymakers, $6 00 
brings six issues, WeodworKer^s Journal. Depl. 5IC7, 

Boi 943, New Ml Herd, Dt 06776 



CABiHfTMAKtHC MADE EAST And ‘'How to Make 
ForndCa Counter Tops-" 1*0 excellent guides let you 
build kitchen cabinets and counter tops like p-ofes- 
ilonali, ETlraardinary g:ildes bring masWr craltjmen’4 
Shortcut metiibds. Sal i si action guaranteed, Wrrilf Japs, 
120- P Seventh North, Hopkins, Minn, 56343, 

PICTURE Framing — ProlMsbtB futt or spare-time 
business. Easy to Idem wHfl handbDDh-CDurse "Guide 
T* Plcturb Frimine Prabti.” $3.00 Guaranteed, free 
frpmkg. supplies cal.ilcn Included. Jap!, 1?5^PM 

Seventh Nortb, Hftj>hinS, Minnesota 5*343, 

POOL TABLE Plans and Klls. Free R rut Pure 
Tiercrafl. P,Q, Boa Bl&t, Erie, Pa. I650S. 

W0005HDP Digest Magazine. Sample Copy $1.00. 
RR#4 Hoy 133, Angola, JmliPna 46 7 03 



Hfll PATTERNS, Gift!, Nov ultios. Action Windmills, 
plus "Make Monty Jig Sawing 1 '. Dnry $3.00 prepaid 
lsl. Class. MiSLteroratt, 75M. P.O. Bax 631. Park Ridge 
HI. 6006®. 



142 POPULAR MECHANICS 



HOW To Create eaaulHully Veneered furniture 
Quickly, Easily! IMu&rraled Veneering Maniul/Citjlog 
FREE. Exotic von (era, inlays, Supplies. Morgan, 
PUIH51, 915 EPSf KnntPCky, Louisville, Kentucky 
4U2U4, 



NEW Baiigni, Woodeo cart, Enty to make and mil 
F ive plans $3,00. Malarial Hit included., Hurtoe rt 
WpDdahU. BOX 96, Allies, Michigan 490J1. 



2" HARPWDDD Toy Wheels Jfl 17.95. Calilng 25f. 
Wondworki, Bbk Jg23B, Saginaw, TfkU 7*17®, 



MINI BAftHS Plans and Kits. Cn tails Free Alasknn 
Public at! on!. Bax It 52. Qla^Eow. MI 59230. 



CIRCULAR saw Sharpening and Seller Kit Save 
Money. Sharpen ofld Sel your own, easy. $10.75. 
harper Enterprises, Rot zSl. Rt, 1, Oierk, Ma. 

build A child’! picnic table. Two leeL high, three 
reel long. WM i seat age one .end up comieriemy. 
Pictures and Easy Inst ructions. Snnfl Jl.SD lb; TabJe, 
P.D. 0ni 195, Slurgeon day, Wis, 54235, 



PM'S GREAT, HEW MASTER HOME CARE GUIDE, The 

late-tl and greatest in the Popular Mechanics Master 
Duldft Sdriel. Lay! out all you need to know a bool 
home repairs, from basement waterproofing to rcol 
repair, 2-3 larml mated, wipe-dean sheets on i2 stand- 
up, Papg-Up boards. 156 Chant and 1 1 loti ril Ion! . Prop- 
erly u}cd, It can save thousands of dollars. $4 95 + 
5 DC to cover postage and handling. PM Master home 
C are Guide . Dent. HE. 6 Or 10 L 4. Radio City Sta.. Hew 
Ydrk, N.Y. 10019. 



LOO CAitHl AND “A” FNAM1I 

GEODESIC DOMES. Plans. Kils, Hub Systems. Catalog 
$2.00. Timbffiine, ZD15PM Blake, Berkeley , CA 947D4 

■RtLD Ld| Cabin t, Wuillc Furniture, fireplace^!!’ 
Complete Manual, $3.nc. "A" Prim a Plan!, $2.00 . . . 
Housebuilder's Carpentry handbook, $5.00 . . „ Cuir. 
nnteed . . . Betti, 956 Springdale, Atlanta, Georgia 
3030$. 

BUILD HATURJU. STONE House!, outhuildings. Fire- 
place! — easy technique. Illustrated Manual, $3 
(Ouarantted), Stonebousu, Box 245, Sweet, Idaho 
63670. 



LOG Buildings — The Thomas CdllacHor-. 1$ Log 
ManufPcturers rovlswed, construction technique!, et^ 
Books *t or 0% $1.95 e*h— Beth, $tS-00. La?y t. 
Pundas, till hols 62425. 

■ H A" FRAME CAP IN. 1134 Square feat: $2,4*0. ma- 
tonai. Purchase locally. Complete plan!, instruction 
manual material Nut, all lor $5.00. Molteyback guar- 
antee. Plan #4910 "Dependable- Product!," box 113. 
Vista, Cal I lorn! a 92&B3, 

Free Sixteen Rage guide, eleven unique wood homes, 
A-frames, SASE , . , Htiuit, P.O. Box 530321, Miami 



VACATION HOME PLANS. 



BUILD A 16 .X 20 VACATION CARlH In |u!t tlx d an- 
Perfect preped for tether and leenage son. Send $9 00 
fur plans and Instructions to, Otlgo Gufooration, P.O. 
BOX 333, crystal Lake, tl M0J4. 



HOME BUILDING A 
REMODELING 



CONSTRUCTION Material Calculator, Sav* time and 
money estimating remodeling and buiJdinfl cost!, Free 
brochure. Ellfa Barry, P.O, Be* 285, weitmont, m. 
60559. 



SECRETS You cm use . REMODEL wiHMSut paying 
high priced professional*. Report by amateur wiih jd 
years success . . $? . . . j, 0. Enterprises, 1307 N. 

fcan!as St , El Paso, Texai 799DZ. 

SOUR ENERGY CAN help TOU Complete cur kit then 
receive Persona I ijad date. Fee $ 15.00. J. F_ Shanahan 
Assoc., P.O. Box 217, U Quinta, CaSil. 922$3. 



PLASTICS 



CAiTOLITE Pour! like water, harden! tike glb!t with- 
out heat, Crystal dear, colors. Embed nosers, sea- 
sheiis, memento^, anyming, Make fine gif is Reproduce 
your deiighj with Her ibid mold! any shape, sirs. 
Profitable JhustraleiJ Manual Cataiog $1.00. 
CA5TDLITE, Debt. 77H/PM, Box 391, Wood sfeck, II. 
60098. 



PLLKIOlaS— HOTV TO Wt>PK WITH’ GLfeESlIhe. tough 
end beautiful, it's fasciujtinE Jiutf to build with ie 
saws, drilis JU!t as easily as wood and can be ben! 
when its heated. Photocopy pi PM article, Price $1.00, 
Send order to: Popular Mechanics Dept, HE, Box 1014 
Radio City 5la., New rork, H,Y, 10019. 



DO IT YOURSELF 



SOLAR Swimming Foot Neater Build Toor Own, A 
savel Instruction Seek, drawings and specifications 
$3,95. Worden Enterprises, 362 Wiler Road, Hiltun, 
Hew York 144 60. 



BaCKtARO Playground from recyclnd material!, 
Indtistructablu. child oreven Plans $2. 90. Playground , 
310 Parkview, Scheueplady, New Vork 12303. 

SAVE MONEY QH TPOLS. Build Mostly From Salvagud 
Material. Free Literal uru. Power Tool!. Box 126, 
Oneida. WiCr. 54155, 

SAVE Monet. Water. Energy. Guaranteed. RCiterch, 
8m &8, ftichmond, Ya. 23205. 

BUTCHER BLOCK COUCH KIT, Assemble PISily y pur- 
sell. seve hundreds an solid a»k furniture carried by 
prestige stares. Bnimmltt Woodworking, 6 Etm, 
Manchester, MA 01944, 



Robot Puns $4.W r American Robots, P.O. Bex 1304, 
Tulu, Okie. 7< 101. 



FREE CATALOG 01 Over 200 helpful Items to turn 
'-Rocks into Gunn", tor pieasura or profit. Covingloiv 
Engl peering Com., P.O. Box 35PM r Red land x r Cal I for hid 
92373 I714j 792-4511. 



ELECTROPLATING. Cup plets ameleur's (erlbsoK All 
metiJs Elect jdp late nietaliic/nomHlaillc i turns $700. 
Details free. Trapic, Box »S-F3 . Pa Im Ha y, FJi, HgjA 

IF TOU Hava tile dougli Co Buy I $200.00 workbench, 
buy ■!. if nut. send $1.25 tar cur poor-mnns workbench 
plan and bu.id your own far leti than $30. M. Full m- 
struutrois and ma terra I list, Way- Mar, 56 IWidermil 
Road, Scar stoic, n.T. IQ5$3. 



htdhauiic woob splittlr ?iam $4 on Plans, p.d. 
Bax 32. flundar, W.V&. 25054. 



1100 Cuta.&iis Listed end Described Sources far 
everything imaginable, $2.00, MUTEILOI, Bex 
2441 JV, Ofcklind, CA 94823. 



QLO FASHIONED Canopied Glider Pl.ms. Free Bus 
cHura. Hat,, Box #10261, aradentoo, Fla. 33507. 

BEAT THE TRAVEL AGENT RACJfETt FREE Gffiafil Infor- 
mation available Prom all h.$, states and matar cities 
plu! 50 r foralgri countries, $2. DO for adrfrassas, 
Vlkmg , Bdx frOOQaPM, hU chm orid Beech, Wi. HiBO, 

200 HOW-TO-DO Backs. Catalog 2$f. WirnicT/fluT 
533 , Widniboro, 7axai 75494. 

SWIM Ml NO POOL HEAT IT iOLAR, Complefe M»te'’- 
rials Lass Than $100-00. Bigapflnls, Instruct ions, 
$10.00, Canfon Products, Box 2145, No. Cadton. Otiio 
44720. 



OUTBOARD REPAIR MANUAL, save Money and Turin 
witfi tills easy to undufstano guide Jammed with pic- 
ture x and step by step jnslrucllortf, for Johnson and 
Evinrude motor! jp to 40 M. P. from 1952 and newer.. 
Sand $3 .00' la; Duthaird dock, 3i N. 3rd Ave. r 
Sturgaon 8ay 4 Wise. 54235. 



TELEPHONED, Equipment, aU types including Mncu jr. 
Catling SOC. Bcnc U478, sari Dltgo, Gall for nli 92] 12. 

ELECTRIC Mouse trap, il build. Plans A !r$|ructluni. 
Send $2, la: "Buck", P.O- Box 5056, Venture, Ca. 
93003, 



energy Saving Plans, Water Wheels, WlndmHls, 
Elect Mb Cars, HOrtl-t Pdwtr Plant!, Free Info, plini 
list. Goodman Associate^ 4 BenyviUe Pika, Summit 
Pbmt. WV 25446. 



SAVE piumb mg cosls. New drain u^ener, sand (Z.cti; 

JUR KIM tnd-2. P.O. BO! 1374. Petr I And. Tixas 77581. 

FOR EXPERIMENTERS — Formulas, Plans projects fin 
Alternate Energy, info $1.00. djame, box l Bit, 
Chomede-Laval , Quebec I Panad a H7W 4K3. 

JUNK TIRES PROFITABLE! $T,00. Cain Lyseug, $839 

Taylur, MinnenpoHs, Minn, 5541 B, 



HOW TO REPAIR TOUR COLOR TV, Anyone can. New, 
Easy method. De talcs tree- Publications, Bax 517P, 
Brua, C A 92*21. 

SLASH ENERGY BILLS! Free iMlUs. SSE, BGa 3207, 
Longwowl, Fldfida 32759. 

$Tppl Send for bur detailed booklet listing 50 effec- 
tive ways IP save energy end money now’ $2.99 jo. 
Ja mar. P.O, Box J213, El Cajon, Ca. 92972. 



CHOCOLATE Wine r«rpe $1,00, SAS€. Bushong, 
14230 Forsythe Rd., OiegOii City, Ore. 97045, 



ADVENTURODST install Central Vaemimtng-Your 
borne, oflicn. Details $1.09, flamfe Mlg., Comaflthe, 
fikla, 73529. 



NEW And UNIQUE!! From PAT'S- POTS, Make SeeutlCui 
Hinging JTiskfils end P)jinlHf!| Far fun ur Protil, using 
Plant Thriving Vermlcu-lite. Raiumbfes natural Slant;. 
Easy to Make. Complete Instructions Only $2.00, Pat 
Morgan. Box 6477, JncKecnvHle, FL. 32211, 



HOME Insulatiun Manual 32 Il1u!tra(jans $1.00, 
Fred lay, 1119 North 49th Sheet, Spict S6 r Phoenix. 
Am. B5QGB. 



UNIQUE KNOT TV I NO KIT. Practical knoll for Home. 
Farm, Camp. Simple instruction!, Everyday uses 
sample knots, prtetica strinp. $2.25. Wecrti, 34S4 
Wilson Road, UaK Jfartyqr, Was <■ I rtjjtan iB277. 



FURNITURE Made Erom Cmdar Rlotkl. In struct led! 
$3.90. G&J, 91 Claverbill fir., feeding Hills MASS. 
91030. 



SAVE $$, Simple, EiSy-TP-fiSa. '-Home Aircaiditian- 
ihg Troubleshooters Guide", $3.96. TAM Publishing, 
2925 GrOSSviAw, G14PM, hlDuSton, Texas, 77063. 

RESIDENTIAL BURGLAR ALARMS Design /Install your- 
self and Save! step by Step illustrated hew.fe $5.ao. 
Hamilton Stone, Inc., fiept, P, Box; 3J7, Sel den, NY 
11JS4. 



WATER BED FRAME— Build i! yourself Complete 
i rime and pedestal instruction*. $3 00. wnterbed Roam 
PM, 33AD test Bay Drive, Largo. Florida 33549. 

GIANT 650 Page Catalog Of G590 Efectticn! Prodacts 
For Home, Farm and tndustrv Motors. Pumps, Teds, 
Apcllac/es Etc. Nationwide fiistributian. fiiTd $200 
To; AAM Supplies, P.O. Bait 97, Tcmgcula, CeI 9239Q 

CUT WATW HEATINB BILLS With beat veu raw 
waste. Fred bfOcflurd tells how. Glass-Lined Water 
Heater CO, , 13000 Alhens Aye., Cleveland, fihlo 44197, 

CAR -TOP CARRIER PLAN! Multi -use; eas-lv built. 
$2.09. Plans. 17392 Oirwood. Birmingham, Ml 4A&09 




FREE Beck. PmpheL Elijah Com In. 
Megidtfa Mission, ftopl, 63, ■- Bl 
WoctieStor, N,Y, 1«19. 



STAMP COLLECTING 

(Con liiiued If Dm greet drug page) 



V. S. Agpravais for adult colKctaii only. Tir&d o- the 
irsjal dull, overpriced stamps! We after a rsFreshine 
2 nd rewarding change. RivirtOWO, Dept. 1B8P, Lowell, 



WILDERNESS LiVtUE! Shelltr, F(MH), Power, Medlar, 
seiidtfense, MiNtary. Bool*- vrim, Vicinal ina, E*- 
irfiofdrnary ! Free catalog. Adobe Hacienda, htg 3 , 
SI ends It, Arizona 95301- 



Michigan 4$: 



WELDING TRAINING -Basic end Advanced for llaftr 
Processes — ajc (slick), Mis, ti«, Gas, Pipe all pro- 
cesses. A non prpSit scnpnl. Accredited mentor NUTTS, 
Approved Ohio 7D-12-DDE4 HT. Write lor school bulletin 
and course schedule. IIUBART 5-tHEIOL ar WELDING 
TICHMQLDQY, Hoy 77, Troy, OH 4S373, 



VIETNAM 25 Differftnl ife 

9o* 69G, Defray Baach, ft. 3: 



Approvals., Sam cimren. 



CLOCK And witch repairing husk*. t«ls„ riiateriglS. 
a tee catalog. North American, Bo* 77AGA. Fey fliver 
Crdve, illihnis 6002 ] . 



T 07 tJiflerent Triangle*, SjKJrts. Space, Topical*, Etc. 
Value near ?4. Only liif. Approvals, Free Coupon Worth 
SI- Jay to Si amps, East Syracuse, N t. 13057, 



Train inc Manuals/ 
FrEE Catalan. BeX 



Bl ALIVE AT LASTI! Tap ybur true pplenilal - , , 
increased mi rdf lower, easier relaxation. Rap 0 res 
mured. Full Details FREE, Lite Dynamics, 2935 Ch 
Its LA New Release "LieMeniac In HI'S Hand." Cloth Way, P.Q. Bdx 438 -GCV. Laguna Beach, CA 92652 

SMJL P f p SL r -Sfr-SS; ,S Publication*, Box 23$, VETERINARY ASSISTANT, Send tar tree color 
Ha Wlhorna, California 9Q250, rtiuM. Trill* hnw vnu maw trair at I’nmi’i tar pece 



MONGOLIA, ID Different Pictorials, including tri- 
angles. Diamonds, Animals, Sport*, Elc. 1QC with 
approvals. La Salle, Bax 158 1-P, South Bend, Indiana 
A 6634. 



FA EE Died CcngO Animal Set, Topical Approval? in. 
Chided. AlpaughCG. BC-r 223, H ! ah bridge, NJ 09625, 



SWEEPS TARES/ CONTESTS Newsletter.. Chock full at 
contest new*. tO big issues p*r yearn£7.flD; Iwo years- 
$12.50. MONEY BACK GUARANTEE, flair how's End 
Publishing 00-, Dfipl. PM7, 0 oi 33. Rockville, Md 
2DSSO. 



TflF TEN SE-TEKANT STAMPS EVER ISSUED, Specialty 
selected, very flue condition, full 10% an Marti* cata- 
log prices. Details $1.W. PTK&4, -100 E. 33, |FSG3. 
Chicago. 1L. 60616 



PASS Civil Service Erami nations — Easily! Detail*. 
Arthur Alena, Bdi 173, FirmiheVHI*. New YotE 11739 



MEDITATE Toot TtnsiWs AWiyl TM—Trainod Modi- 
tator Giyas Detailed lui*t rue 1 ion i. TM'* Fee Too Much? 
Try This: £3.9B TO; Drjden Pres*, 00a 7G. Twlnsburg, 
Ohio A 4087 . 



ACCOUNTING Career. Only 2u its. sons. lesson. 

Send £5. firs! leSSan. Jenkins, P.O. Bout 571, Taft, 
Calif. R32&B. 



COINS, TOKENS, CURRENCY 



SPECIAL OFFER! 134 3 sleel penny 
]4K Jewelry. Do* 67, Clan Cove. M.f 11 M2. 



LEARN SECRET Spy Codec! Invisible Inks; Write. 
mesiagoS dniy you can read — Easily! £1.00. CODES,' 
Boa 22/181, Honolulu, Hawaii ft«22- 

RADIESTHESIA Radionics, Downing, E.-5.P. Courses 
and Equipment. Illustrated Catalog II. DD ^ralvnrfaOtej 
Established 27 years. De-pl, PM R Bruce Copfn. 
Heghti et d, Danehtilf, £u* s e*, England RHL7 7E3L, 

extension And Prut-Graduate Awards in PiHloiophy, 
Arf, Science, 0uUn|c Medicine, Homeopathy, Radi- 
onics and ethers. 30 subjects, Curricular fi« lairmaik 
$1.00 refundable), Registrar. Sussex Cortege ot 
Technology, High held, Oanehill, £usctx, England. 



GRAB BAB Cl Coins from 25 countries. Only £1.00, 
Money hack If no! delighted, Littlelon Coin*, Capt 
DJI- ]. Littleton. h.H. 035*1. 



LYRICS -POE MS Wanted for mujlcas letting, record- 
ing. Promotion av*n*bte on aeigcie-d song*. Fabulous 
£1,000.00 Offer, Monthly Award*, TflKnr, 1? (PMJ 



FIFTEEN Mixed W'lealnar pennies, $1. Reid, Box 1 4«1 , 



□nming, WA$S74A. 



LflrtgwOOd, Quinty, Mass 



GOOD Did Lt.5. coins : 20 piece, £3.95; 30 p eve, 

*3 95; Vi dime IsNvimt £5.00: J.-S. large vanmy, V3.fi 5; 

Endian cents. 13 different £5 JE, 101 mixed £39 50; 

Wheal cents many before 19*0, 101 £3.95, &01 S19.9S; 

Buftala niefceis, *1 £9.95, 1DI 1L9 95: 101 diflererrl 
Lincoln coot* £7,95. £1,00 pOStag* Tree list, hew 

Eneiwa coin Eichnii. U»Btr hiiF JmliH and. wtsi Cl>er ^ !e ■ rPM( Hollywood, cm. sous. 



WANT rcuf book published? Lai'n how we publish, 
advertise. promDEu. distnb-jLe. Aft subfrct*. Free 
booihlet PM. Vania ga, 516 W. 3dth Street, New York 
City 100C1. 



LEARN Sewing M^hine Repaiiih|. Men, Wuninn. 
Lucrative profits, Pnofejalon with brighl rulure. 
Drasslin CorrespomfeiKe School, Box 927, Spencer,, 
Iowa 53301, ■ 



r i.inhlm, K H. D323h. 



SDNGPD'EMS, SONGS, hcCdmf. Botly’* Musk Makers, 
2533 Troasvre island Gguseway, Trea*pr« isiend. 
Florida 3 3706. 



WHEATlESi SO Assorted £L75 ... 50 Stselk* £3 75 
Indians 50«. Edwards, Bo* 43-PM, WMd Slfrw n . It.J. 
010*1 fl. 



IT'S A MINI CfiltHSE On window and central sir con, 
dlEmmog units. Make *11 to *1* per hour. Price £15. 
Caoiaire, B o * 334, B ed ford, Hw t. 4/A 21. 

AVGTlbHEERlHG, HcsUkltd Of Home SUfdy Course] 
Free Gala log. Nssfiyklla Auction School. 192 1 West 
End, Nashville, Tennessee 37203. 



OLD £2, Bill. £2. 9b, 'M Worldwide corns, £1.95. 
100 ' year old Pen iry, II Piece, HI Piece, £2.9*. Free 
CatJfof; COInpttkilH 342 fionlraf, Lawrence, NV 11559 



ACCORD ION* farmrus Makes. 32 Models. I mo cite r- 
To-Tou Prices! Save On Cordavox And Button Models 
Heme Trial. Terms. Trade-ins. Free Cal a Icy. AccOrdiOh 
Corporation, Dept. R, 553* Belmont, Chicago 6064]. 



AUTD SUCGEST I OH. SlgCP luaming h<;3dquai E e I s! 

tape*, regard*, bggks. Gigantic catefpg free. Research 
Association, Bo* 24PM. Olympia, Washington 9B5D1. 



set Of Four curtou* a and iz sided, round and 
j-quare shaped coins Prom Pakistan Send only 10f. 
Myitic Stamp Company, Dept. CM-l, Camden. New 
Fork 13316- 



UAHN AilfiOD dr awake! Record*, tapes, equipment 
fie* catalog! Drawer PfiMOT, Rmapso, New Me*ior 
89345. 

AUCTIONEER IN E: Mendenhall School &f Auotionea~ri 
inn, High Point, N.C. 27253. Free inlprmaiion. 

INSTANT MEMDRT . . . NiW WAY TO REMEMBER, ^c' 

mpmomaEion. Release "piiptoeraphrc" memory, fof- 
gat rm-thincl L-beiatei e*lr»0MHnary Rnowledee tal- 

enu, ESP. immedigte f-csuits! Free Iniwmatlon, 
Institute ol Advaaced Th-nk ng, Bo* C"& PM, Pacific 
PeNnedeS, CJfikrhia 9D272. 



PRE-CUT Instrument hits. D-uklmers, Mandotlns 
BihFM, Baidllehl. Brochure. SHTLANO INSTRUMENTS 
Pimty Creek. NX. 28&B3. 



BUFFALO Nickel* Five Diwefent 91.03. Biyion, ST3M 
while, Toledo. Ohio 43605, 



LARSE Gents, 2 different £4.95, Harvey Company, 
RO* 3946, Wilmington, DT 199Q7. 



east to play and make, quaflty dnlclmars. banjos, 
Ihumb plaeps. hammered dulcimers- Instruments and 
kits. HERE. INC. M P, 29 St Mam St„ Minneapolis, 
Afinneseln 554t4. 



BRILLIANT PfOOl Sit*— lfi54 122.09; 1956 Jfi.09; 
19*7 *B.5S| lt*9 £5.99- JDQ-0 £6.19 All Five £44 39 
1 977 Rcflbbok £3.4fi: Buy Sell 91.49. Super- BargaH* 
mi 5Qc. oebee's me,, Gmain, imbr, gam. 



LEARN Hnn|c- b strm. 
Free defalk, ftiaylook, 
3DD6Q, 



Sluegrass easy. No MuSfC. 
oh Stiff, Marietta, GvOr^U 



PIANO Tcch-mlogy — ElecLraitlg organ servicing, 

learned easily at hemv, Cl Approved. Free tra-uklei. 
Nile* Bryant School, Oniit. p, 3531 StOCklon,n 
Sacramento, Celirornla 95HZ0 



PI AN Cl 5, PLATERS, PUMP ORGANS. Rebuild and ri 
■air. dale I eg of rr How-Tn" btHTkS, 1 1 l>0 {refundable!, 
f eStaf Piets, Vestal 11. NT 13850. 



FREE BAR CAIN BOOR— Centra! Camera Co 
317, 23D S. WabasJi Ave„ ChitSBO. HI, GD&D4 



ELECTRIFY Plpyar Planus. Pump Organ* Gulcfcljr, lit 
expensively with Lea Silent Suction Units. Write: Ler 
Musk. S26F Velma Avenue. Venice. CahlOnik 90291 



PHOTO & PHOTO SUPPLIES 

LAP.QF55QLVE Slide 5yhc>Hdni»r plans, £5.50. 
Millers. 18 % Mayhpoii, Cleveland, Dhk 44121. 



USED COW sea! Booh;! U*t L5i 
Marlborough. Salem, MsstachusetU 



Smith's, 124 



COMPUTER PROGRAMMING Course. InoApenSive, easy 
method. First lesson, details £1.00, ProEinihmihk, Bo* 
1595, Plano, T* 75074. 

LEARN HOW TO SELL! Actual methods (fiat really 
work in any hell!. Free Details. SIP Schools. Bo* 
4711-PMl, Portend. Oregon 97?f>8 



KITS! Build duklmarj. r>uiEai*. (ttr**, Flanjoj, maii- 
dolini From £2.fl5. Fini*hnfl instrument* frpm 123.95, 
Free catakt, B665 We^t llthipM. tlenver, Coloradb 
90215, 



LOOK! Save 7UC on Money Saving Drier! Itod-nc c-lu r 
rdlfs (level ope if with Jumbo Prints- L 2 Lsncsures 
£1.55. 2D Exposures £2.55 (All Skipped Postpaid— No 
limit!! Big aupniy drScoumts, Enclose advertise meni. 
Wisconsin Him, Dept. E, LaCiOSSe, WistohSm *4001. 



ACCORDION Top Brands. CordPvox. Guy direct, Tarr- 
mendbus discounts, Trades accepted. Free brochure 
PM Accord ififl. CURS ma. 074 BfoSdway, N.TC. IDDD3 



LEARN To lii type writer and office machines. 3D 
million lypewiiters need skilled iipmrmen. earn a* 
ypu loam ut Apmo In spare time- ratta Free. Send 
name. Typewriter Repair 5chonl (honnestudyji, Depf. 
3310-077, Little Fails, N.J. 07424. 

LEARN Aucllprietnlng, Term anon. Free- Catalog.' 
Reisch World wide CoFlete pf Auctioneer in:, file , HDr 
949, Mason City, Eowa 504 01. 

DETECTIVE Training Course, American Detective 
Institute. Bor 41B-A, 1 airfield. Alabama 35064, 

BOOKKEEPING 0e~ATCDllN7IN~G! Vour own business 
nr work fur others, t asy name-study plan prepares 
you quickly, Veteran-Approved, free ''Accounting Ca- 
reer Kit." Write; Accounting School. Dept. PBC47. 
New port., C alifornia 92663., 

UNLOCK Tour future. Biopme professional Locksmith 
by scare lime homestudy. £13 in an. Hpuf ooss bie. All 
tool*, 5-quiprn*nt lOClWOTtJ. Fatts Fr**. S C H i* name. 
I0th*mi1hine |n*ti|ut4 (h<un*stgdyj, Pep|, 13|Q.(377. 
Lltllt Fill*. Hlw )«r*ty 07424 , 



STRINGS’ ALL KINPlI Accessaries, Parts. CetalQg 
25 1. Stri nuking, M7. BO* 6444, Lindrnhrll. Flushing, 
New Yflrk ] 1354. 



TZ.EIPDSUm Roll Kodacblbr Friffl, devflDpfS. Printed 
lumbo, £t.50. Ca-pri Color. Bdh 2667. Corpus Chrtsli, 
Texas 78403. 



GUITAR, Man dal I a & Violin makers bending tools, 
Cast alurhlfftjm electric heated molds. Pamphlet 25c 
A. E, O'.irrn-iiltier. 619 Orrnl St Chka, Cal. 95976. 



EAF Colors I "des. Warldwide cstalot! Mfi. Worldwide, 
74Z7M Washborn, Minaeapalis, Minn. 55423, 



f.M.L IT FREE MUSICAL INSTRUMENT CATALOG 

Am Eiic a' i most complete source ol major brand instru- 
ments and accessories at Low, Low prices. Writer 



POOHBIHDINq 

BEGIN Q Y flUTt DAMAGED BOOKS. With a few common 
lodls and a lir.memade tnyq.fi pres* iPtaft included) you'll 
he able to handi* Hnylhirn From * torn lunge to n 
complete rebind inn, Phoiorocy ol atllcle as IE appeared 
in P.M. available for £1,75. Send orders to: Popular 
Mechanics. Dept. HE, Box 10 14, Radio city St* . Nrw 
Vgrk, N.t, iWlfl, 



cuit*» l Hiuiie. Viniifl. Mandolin MtKing Materials. 
Accessories, Bggks, Piano Tgnmji Klti, Catalog Z5(. 
Guitar c n nr r- r. Box 15444, TuFsa, Ok 74112 



SIMPLIFIED 9LUEGRA55 BAPfJfl Met 'mil 1 MkHes learn, 
mn easy, fun. Free details. Greenhouse , Bax 2126P, 
Littleton, Co: brad 'j B0122. 



poems wanted Publishing Recordihg Awmd*. 
Broadwiy Music, BOs 7439 PM, Jjiasota, FI. 33579. 



EARN MONET, Write GreeTlitg Card Verst. 25c De 
t*U». Mahogany Publications, J£4g LOCuSt 3t.. 
Wilminglon, Def. 19802 



DETECTIVE Course. Frog inlormattan. Universal 
Detective*, Box Biea-f, Ufllvgrtal City, Cablornla 
91608. 



POEMS £e! Tg Music. Nashville WuMc Productions, 
Box 4OO01-PM, Nash v* Me, Tennessee 3 7204. 



ELECTRONIC DEGREE By correspondence. Free bro- 
chure, Ginatham. 2b04 planer, Las Anvetes, Cslilarnli 
9KK, 



PLAT one AH! LPbrit mlh inosptfuiiv? "proffS*lpnsl" 

infthod, writer Tins’i Studto'PM, 4aoi East FjmFpi, 



Phdenli, Arizona a*Oj4l. 



EtURGLAlt/riRI ALARM CAPERtl NEEDED for cars, 
homes, induslfjr Learn hi|h profit tyitems tostsllaltog 
at hgm« spare time, Simple, quick, complete frag 
information by null. No lalRiman. jecuriLy Systems 
ManagemenE Schcal I'homesludyl, Dapl. 73tfl-D77. 
Lit Me Falls. NJ. U7424. 



INTERN AUDhAL Catalog vn limb to to mJktU. repair, 
ers siring Instiumants, ftifgest vaurty pari*, acces- 
sories, mu Imparted woods, bows kil*. Send 2Se and 
thf* ad Tor catalog, price list. We U include certificate 
worth £1.25 credit on your first order or ul ka*t £10. 
mtar national VI9IM Company, pcpl, JS, *026 W, 
Rfllvefltra Au( . BOltimgre, M&. 21215 



PUBLISH TdUi nook] Jam our successful aiithoTti 
airbl-city, advertising, promotion', briautilel bonk*. AEI 
objects invited. Send far tree maeuscilat report and 
dofailad booklet. Carlton Dress, fiepl. PM$. 04 Flllb 
AVfhuf . Njw York, 10011, 



POPULAR MECHANICS 



EDUCATION & INSTRUCTIONS 

(CwiunLftj hem pm mint page) 



HIGH SCHOOL AT HOME 1(1 spare lime. M you leN 
ehfr4l without finishing, write today for tree brochure 
lquI our heme cluBy melhe-d diploma, end accredilB- 
on American School. Depl. &A-074!i, Breiei el 5Slk, 
hfcAgD £0637. 



DETECTIVE Prolesslon. las* home study; tree tie- 
fck OT lipil pin, Cliiiliutt. Iu|ure, Proie-ssianal 
nveillgatai*, Dos 4L345, dept CP, Los Angeles, 
el II. 90*41, 



PI AMO Tuning, quicklv teamed with home study 
burst. Diploma granted, American Tuning Sciiftui, 
7050 Tel ter Or.. Morgan Hill, California: 95037. 

UPHOLSTERY DECORATING. Free Bqrtlit, Lnirn it 
n i nr- UphAlltery Decorating Sc n oc I . Dept M 10-577. 

Ittie fjFii, n.j 07™. 



UNIVERSITY DEGREES av MAIL Programs! 0«h- 
tori, Masters, iti.D'i . . Free reruns dfltalti. 
duns el i ne, Bex 3T-7-PM7, Tuilln, Caliranliji 92630-. 



WATCH REPAIRING Complete heme training. Di- 
tem.v Awarded. Fife sample lesson Chicago £c!iuui Of 
faUti making, YT, Fax River Grove, Jllinuis 60021. 

LEGAL Investigation offers excitement! Work with 
hftl lawyer*. fascinating, good-pay career. Learn at 
ome. SpAfd lime, ho cclltfge. No experience. Oelails 
res Universal StJi&als iHbnnettudyj Depi. 1 131M-7J, 
Ittie fans, n.j, 07474. 



THE Challenge al the Outdoors is met in a Natural 
eiources Career, inquire: Sheldon Jackson College, 
*pt. PM, Sox 479 Sitka, Alaska 96S35. 



BARTENDING — Bar MArtageni-ent Home Study. Fret 
Harm at ion. Rartendmg Training te*litute, 3A43-C 
an Fernanda, Glendale, CA 91204 



PAINLESS WAV TO METRICS, detailed, (readable, 
uaranleed. 5?-tB, Metrics, 49 NctIIi Main, Clawson, 
Tah 64516. 



EMPLOYMENT information 



OPPORTUNITIES tn tabu In us las Vega*, Report 
3.M. Vfigas Reports, P.Q. fiox 43141, U* Vegas. 
89104 



TRAVEL! FOREIGN SHIPS! GOO □ FAYl No Experience. 
N wenen. Adventures abroad, Work. Study, Stamped 
Envulc-pe GLOBETROTTER, Box l2£EFyC. ksisas 
ity 64141. 



-AUSTRALIA! 5D.D0G Jobs. 1 ranspertatinn, ini or malum 
j.00. Austca, Box 0439EL. Lung (teach, CA. 90856. 

JOSS'! Colorado- 1 dalro-Manl a na.WyDmsrig!! Free De 
ills . . . Inl4rrhuur.lain-L7 r 129 Dundee, Boise, Idaho 
3706. 



*UCCE**FDL "‘EMPIOTMENT FINDING [CHANGIHGl 
ECHHtqUESr— si, oa. Tomac. Go* 2606- Chicago 
□690. 



HAWAII — How Tq (iet A Jab: 54.0(1. Bdt 27984. 
onalulu 96827. 



OVERSEAS REPORT Pinpoints who Fas ferergn fobs to 
ffffr. LaleSL issue 52 .00. Carsan-Whttney, Bar ?3P£jA. 
i tile ton. CO SOlSt. 



JOBS NOW! Good hard facts, rtunrlrcds ol compan-ies 
resent ly need OroFlsmfrn, Machinists, Model Mahers, 
Ethpiciairs. Engineer*, daien classic a Lions. New" 
Employment Manual" and: sample rp-sumE. Send 55.00. 
Transworld Enterprises”, P,{J. Box 143, Athens, Ms 
3011. 



EMPLOYMENT WANTED 



ARE YOU LOOKING FDR EMPLOYMENT? Try our ClB5 
lied Section,' it costs only 57.00 per word And. it 
"i. wish la ran all or part dF your ad in bold capital 
liters— you can do St) iGr AS litlte as 75( per word 
Jdftionai Act Now! Send jour Pd td: POPULAR 
lEGHAHICS, CLASS rfiED DEPT,. 234 WEST S-7«li 
TRLET, NEW T0RK, NV 1EI0I1, 

VETERINARIAN Assistant Position vranled. Resume 

vailjhli. null hi Statu, f itsrrr.p Bnglp. 1 112 PotUlOWn 

ike, west Chewier. Pehaa. 1*360 



HELP WANTED 



P VERSE AS Employment . . . 5 IO,OM .490,060- , Free 
HormHtton! Empioymant Inlemstronal, So* -2921 JAG, 
ldianacolis. Indiana 4622*- 



FOR INVENTORS 



LEARN HQw Id offer yOur invention Igr jalf or 
cens-e. Free JiMNIel outlrnes pracedoies, roralty 
lies, requirements. Kessler Sales Corpqratiqn, 
-57-FI, Fremont, Chip 43429. 



U.S, PATENT Ctfhce Searches, 234 Hm.idway, Pnom 
615, New York 10007. free invent iqn cetliricAles- 

INVENTORS — Urn! erf States Patent Offne Seflttlies. 
alenl Pevtlapmenl Ertaineering and Marketing of your 
irenllons, Ideas with manul actusifr caAtscts.. Send ior 
REE INVENTION CERTIFlCATLS and I nvi:nt IT Inrprina- 
Ofl. Serving inventors since 194£. Geornn Spec to i. 
ICFNSFD PROFESSIONAL ENCINEEP- Palenl Cnei neer. 
ormer UNITED STATES PATENT OFFICE EXAMINER 
615 Waolworth Bui Id lug. New Ifork EQ007. 



WHT Pay Hug e Agency Fees to Protect and market 
3Ur Inuortion. Go 1L YourtefF. Save Hundreds. 
iv no tor's Heipec, 3709 AtwnLl, OaitiS, Texas 7tTD c J 



YOUR IHVENTl0N$/l0EA5^AUNIE0 0n UN PATENTED. 
EkPERTlT RE5EAttCHE0, ULViiUPtD, MARKETED FOP 
CASK/ ROYALTY SALES, Prutesslonal. rce-b.*siM m 
venllan service cenipahjr— secand decada re liable set. 
Vice. MemUtri US Cnundil tnlernatiunal ChArn&er G1 
Commerce. Sena N r FREE INVENTION RECORD- FORM, 
PRDOUCTlDN MARhETINC BROCHURE "Tour Inuention 
— lit Protection, Development and $a:n ■’ Wnla: THE 
IDEA PEOPLE, RAYMOND LEE 0ftHMIE*T10H r 230 Park 
AySflufl (A- L I3j, New Yorh Cily 1DU17. 

FREE PAMPHLET: ’'Tlrt OH MARKETING YOUR IN- 
VENTiDN/' from an experienced tee basi-d mvantiuh 
■: try Ice Dbrnpany. Write: United 5tal.es Irivenlar^ 
Sermce Odmpany, Dcpi. P, L435 G SI reel nw. 
W4Shihelbn. OC 70005. 

SHOULD YOU PATENT YD Lift INVENTION ? Fur FREE 

US. Govarnmdhl DreRaied inlarmation dh seeking 
HUAI i tied advice on uu-entum protection and develop- 
ment, and Ike names ui REGISTERED patent attorneys 
and iten.ts lf l Jf«N" toeahly, write: COMMISSIONER of 
PATENTS AND TRADEMARKS. BOX 8-B, WA5HIHCT0N 
D. C. 20233- Paid lor by Amertcen PatenL Law 
Association, 

INVENTION Selling Secrets ftevealed Cetaili fret- 
WhMtin, 43L9- North fiam e-n, Chaogo 6D6I8 

PROTECT Tmportanii documents. leLEurs, plihi, 
Write Document Certifying, 11 Park Place, N V C 
10007- 

FREE! inlarmatron on HEW inventors 1 upuli. -send 
NOW! Wll-Bet Enierj>ri5es MS, P.O. BOX 89, Ore Hard 
Ptfrk. Men Talk 14127. 



LEARN INSIDE SECRETS- Fur SuCcftUrful iDvenhons! 
51.50 F, M. Turk, 3367 WKlOuh dr., OecaluT, Ca 
30034- 



DON'T Lei ybur invent ian Sri arc-und and da no I In rig 1 
Need Help? 51-50 Wholetales, KG 17, 2168 W. Sfauson, 
Lqs A n geles. 90047, 

SEARCHES Wild abstiacts 517-00. with commentary 
528.00. J, Filiht Youf Own Application*" fl6.<H5. 
Prates-ilonnl Engmeer, Boi SOTt JFK- P-0., {3astan. 
MwcDuartls Ozm. 

MAKE Muncy a* an in-venlor Buuhlet reveal* hqw 
to turn your idea* into prolitablfc ifivantion*. Only 
51.50 Gevro G?ftv, 1652 EkHHlI Ofive, P.Q Bfix 331, 
OaytOA. -0*110 45405 

INVENTORS; The pal ant otfice is where invent id is 
are slalen . Send 520. DO far in Formal ion. Write. Jaime* 
Costley, P.Q. Box 74, Two HarbDr*, Minrr. 55610. 



INVENTIONS WANTED 



INVENTORS: Free inlormaUun on offering your in- 
vention lar sale. Kessler 5alos Carpara.tron F fc-57-IW. 
Framont, Ohio 4-3420 



HONGKONG FjtHry need* ieverai new prptfin;ti 
every jpoulh |p sali-ity their aver sea buyer*. Partidu- 
Inriy interested liouse-hOlil items, toys, games, gaegets 
pieai* *end skeithes or ^tailed explanation iar aval, 
tfAUon and cash royalty purchase u you have an 
article accessory cannot produce domestically because 
of quantity, price, or labour; p-euSe try us. Hungkang 
Pfa-stic & Metai Products Company, p.o, box 9627, 
K wnntpng, Hqrtg Kong, 

I HVENTOn PARADISE— Combi mat ion StiMW. CililOg 
Listing. FRE£ DETAILS To All Inquiries. De^ellim* Next 
Show* Suurx. Paul PauHen. Jr., 401 50. Cblumbs*, 
Franklori. Ifld. 4604 L 



INVENTORY: MANUFACTURERS HEED HEW PRDPUGTS. 
KftEE "RECOMMENDED PROCEDURE,' 1 by a CrOlLivO fee- 
based inv en t ian Sfirvict- company, yvjshrnfitqn 

Inventors Service, 477-F Wuhinirtui Bixiiding. 
waHiingiMi, DC 2o«s. 

INVENT IQ NS MARKETED Cask. Royalties FREE IN- 
VENTION PROTECTION CERTIFICATES. GWtrfifl Spetlfli 
ManuiaclirrErs ReprSSofltalivi. VfcCl*artii Building, 
New Turk. h.Y. 10007 



FREE DIRECTORY OF !□□! CCRPQPaTIOHS SEEKING 
HEW PRODUCTS. Professions I. fee-bJStd indention 
service Com-paiiT. For imporlallt inFOrmaLiGJl ea Protect 
ihE DevelJainr 1 ,, Marketing your Invenllans idea* lor 
C4*J| Royally iBlej, write for FREE INVENTORS HIT 
NO, A- 0,4 Raymond Lee Orennu.it cm, 230 Park Avenue 
North. New Yaris City 100 1 7. 

INVEH flDNS lOEAi WANTED [Jeversped. Marketed 
by leading praFetsianai organi ration For Cash Royatly 
sales FREE EXAMINATION and CDHFIHCHTlAL REPORT 
Of tike C :.i -i-.rtit: i c i a i Feutirres oF Year Patented Un- 
pa'i-ntcd invention. FREE COPY ‘How la Salegiiard 
and Markel Your irrvenlion la Indusliy." Write: 
LAWRENCE PE SKA ASSOCIATES, Dept C. 5"0 Fifth 
Ava„ PJ.Y.C. 10036 &r call today III 7! 391-6350. No 
Idea it Too Small. Branch affifes thfoughoui me 
Uniled Stald-s -gnd Canada. 



REAL ESTATE & FARMS 



FREE! Big SUMMER Erbtlarr' Over 5.4W new prop- 
erties described, piclured!'— Land, Farms. HpmtiS, 
Busin-ess, Recreation Retirement SelnctEdi lesl thru- 
Out the US.! Over 700 offices. 43 states, All Across 
Amerle-a'i Mailed FREF fram The Wetld'S Largest 1 
STROJJT REALTY Inc., ?■ MX s. Dearborn, Chlcajjo U 
S0S03. 



CANADIAN. LAND FROM 547. DO AH ACRE, Choice 
properties across Canada. Low mantkly payments, 
ida-al for cotlage*. himtihg. t-shinf;. iriyesthTonl. Fre-e 
CAtatOgue Canadian Eslste* Land. ?B6 Lawrfnca 
Avflhu e West, Tqrcinla . Canada, M*iM 3Afl. Utpt PMC. 

RIG . , , FREE . . . UTALOar Over 2,500 top valud> 
eaill la coast 1 UHITED FARM AGENCY, P12-Pt4 Weil 
4.7171, Kansas City, Mp. 64U7 



LA»0 for Less! Hfhv tQ Fin* Ldw C«l Prlvatfr Lflfifl: 
Vacation. Cauntty, WHile It Lasts. PelaJls-25C. 
Wotydl»nj Research, PM 7, Wiw, Ml 494M. 

"CANADIAN Country PropOftlci," Our C?nrS year. 
Catalogue— 3 issues 51. DO. Tax Sale Service, Suite 
4(14 - pm. 05 BJoor Street £asl, Toranto, Ontario Mow 

165, 

WYOMING RANCH LAND. 10 AdrH 536,00 down. 

S 15.QD rnonlh. Owntr-MIhii Cjuli rer, 955DM GaJIalln. 
bwney, c&lil. 60740. 



FREE CATALOG! (Covering 15 Stares}’ All types prop- 
erty! rnrlu-.' SAFE-DIfY Real Estate Agency, Inc., Urn 
5B9-PM, Little Itoci. Ark. 72201. 



NEW MEXICO Recreational land wr|1i ipad*. pewer 
IQ at-re ranekette lor 530 a rr,pnin. No down, or closing. 
For complete in For met ian, write: Txerra Verde, Dept 
PM -7, ¥015 Mountain Rpad Place, N.E., Albuquerque, 
N.M. IJUO, 

COUNTRY PRUkEJm. Hr,,-. Tn \ ml jiimI Pli LT.IS. 
fiqod cauntry Jand. Fra+i delBils. L, Hopsae, 194 Spring 
Street, CaladOnii, Haw York 3 44 73. 

GOVERNMENT Lands. Huge saving). Farms, Vecrtlpfl, 
Jr-vestmenl l.mrJs. All itnles.. -ComplEte Direitarjf^S.OC- 
National. 427-LPM WashmfitOrt 6utld»nj, WrsII 1 hfldd . 
D.C. 20005. 



EXPORT — IMPORT 



FANTASTIC! Shell Ullan thaifl. hanging planter. Nq 
iwa ahkE. SlCJ.iS aa*Lpar(J. Sal 1 5 Faction gua rani eed ' 
"Oavothya," 1461 SoulH Huron «oa0, Kawkawhn. MiUh 
46631- 



MANUFACTURING 



MANblFACTUftEftS WANTED. NEW IN VENT ID US Con- 
sumer Products. Toy*, Hardwear, ExceLlenl Profit 
Potential. Contact: Grant* Tender Co.. Cftl Box 731 
NYC L 000 1 



BUY IT WHOLESALE 



8-AflGAINS Are Our Business. Radios, Lrits, Watcltes. 
Novelties. 1 000 more Items. S3 .(1C! Bring CataJoy; 
Alicea, Pelzer, 5.C. 251669. 

WHOLESALE BarguinsT " g losenuls. Liquidations. Snr- 
blifS. Free Ihtefrtialion, Southwest. Box 449M, Noel. Mo. 

64054. 

FREE WHOLESALE CATALOGUE Snowmobile, motor- 
cycle. Small engine part*, F»b*rgljgs Supplies. Mig. 
Supply. Box 157-M. Dorchester, Wise. 544^5 

HAVE Ovm Business. Wprld'4 largest Wholesalers. 
HmeT can, lareLgn. Bargains. Free details. International 
Buyer* B en 15S86-M, Portland, DteEQ H 87733, ^ 

HEARING Aids, batteries. Wholesale. Catalog 75c 
Fiston. Box 1444, Hew Preston, Conn. 06777, 

■VIi-Ii ,G Q E BARGAINS DefukV Wholesale! Many Free! 
Liquidations . . . Closeout* ... fob Lots . , . Single 
Samples, free D-elaih. Bareainhtinteri Oop? r 1ixnili* r . 
Box 730 -A. Holland. Michigan 45433. 

GENUINE Indian Jewelry Wholesale, Cat* III Sl-GU 
(Reiun Sable: Lan^apm. 6031 florth 7(li Slrtet, Phoeni-x. 

B gaga 

REAL SHARK JAWS With 'fi row* of teeth. ¥ Id 10 
inches- wide; 3 For $Z4 .qq, |2-S6a.w. Postpaid. Guar- 
antees. Philoopbiej, BO* 1M4, LaBehe. Fla. 33935 

E M E R GEHCy ROT AT I Nt U ENTS . F ret Cate lOfitWI . N5A, 
221 1 Shenn on dale, Libertyville, Illinois, 6DQ40. 

FREE CPtalpg of: (lifts, Toy*, Novelties, Badias, etd 
Alicia. Pfilrer. 5.C. 7»669. 



ADVERTISING AGENCIES, 
ADV- SERVICES, MAILING LISTS 

ADVERTISING Ratebook leading newspapers, maga 
tines — 11 DD For mailorder business, salesmen, etr 
Oliieago Advertiilng Agency. 29-EM Jackson. C-hieasu 
66604. 

MAILING L.st Vosi all Kinds 111 <MJ Pc-r M 500 
Circulars mailed S7,50. Oixmaits-r), King. NC 27D21. 



your Li 5 1 Maint ained, listed, I he i pensive 1 

CONFIDENTIAL! Meins It! Filth Avenue. Port Readme 
07064 . 



BUSINESS SERVICES 



TAX SAVINGS. Inveslmenls. energy trends, new In- 
ventions. Munthly newSteller. Vi year S56-M. Full year 
526 .OC. CDA, 300 Hally vrMd Avenue, Hilliide. NJ 
07305 



RUBBER STAMPS 



FREE Catalog— Signature, Slock, made to 0 J der, 
office tapplits. YaartBer* Stamps, Princeloa. fowa 
52766 



OFFICE SUPPLIES 



MAILORDER BECOBDS Hffp get increased business! 
CamptelC 32 Page Record Boo* Ihowi your inuumES. 
order*, adverlislne. expense, ete. Only 51.00. H, l 

ft APPEL. POPULAR MECHANICS, DEPT. P, 274 WEST 
3 TTH STREET. NEW VOHK, N.¥ , 1 □□ 1 9 , 



MULTIGRAPH, MIMEOGRAPH 

NEED AN INEXPENSIVE COPY MACHINE. Make .1 dry 

printer yourRHir. &uy a phclncopy nf The plans as thev 
a pa eared in T^.M Price 75 C. Send order \ In Poauhn 
Mechanic*, Dept. HE. Bax 1014, Radio City Sta., Npw 
Tork.N.y LOCUS, 
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PRINTING PRESSES. 
RUBBER STAMP OUTFITS 



SIMPLE* RUBBER STAMP PRESSES, Hydraulic oper- 
ated electrically healed. Slues 5 rf * fl Jr , S'* t 12". 
10" k IS". Starling outfits. Order for presses, Supplies 
jhtpped day rtaeivtd. Send $2.00 for Catalog and 
Brochure. Custom Manufacturers. Box 211-P. 
Springfield- Mo. 65801. 

PRINT TOUR 5 * 11 -Printing: Presses, type, supplies 
direct from lactary, Send 250 For catalog ind samples 
to: Kehoy Co.. DM, Meriden. Coni. 0S450, 

PRINTING MACHIftEJ. Off sal, Mimeograph, Type- 
writers, Composing, Machines, Digraph, King 1 North 
Carolina 37D2J. 



BUBBflt Slamp ajtlils, supplies. Free catalog. Fast 
SerYitfl. JtdsSWl'S Supply, firewUSville Rd,, Mf, Vernon, 
ill. 62064. 



TT?i Fonts. Hand Prinlifitf Presses, Supplies, 120 
petes. Sl-OQ deductible first order. Aeent Type. 732 
FidtDl, Chicago &DS05. 



pRruTJHp Presses, type. Supplies Lists . 2Dc. 
Tombaugh Service, MecMnlE shore. Pwiisirhiiiiu 
17B55. 



flUBl-Efl Stamp Supplies; Stirling Outfits, Catalog 
SI on Deductible, Marl Ira, 1432 Major. Jefferson City. 
Mo. 65101. 



FREE Calalog Tjpe. Rubber stamp supplies ?Q % dis- 
count en first orfler, Sarco Type Ml|., 237 k 
Evergreen, Remsenvlite, Hi. MIW. 



COMPLETE Rubber stamp outfits. Wholesale supplies. 
Same day Shipment. Catalog. $ 1 .00 deductible, Star 
Stamp Supply, 732 Federal, Chicago 6D6Q5, 



PRINTING AND SUPPLIES 



low (M BOSS Ed Business Cards $7.35 Postpaid. 
Agents Wanted, EJCP, 131*, Sylvenla, Ohfo 41 560- 

VfH-DLESALE. Printing. Office Supplies, Equipment. 
Frit Catalog Atlantic, PM-7, 8 Ox 1678, Florence, $outh 
Carolina 29 w. 



FMBD5SED Business Cards. Free Catalog, Beautiful 
Samples, Youngers, Princeton, Iowa 52766- 



flUMMED LABELS 



1.MO EHJMMtD ADDRESS LABELS fl.W, FREE 
LITERATURE, Acme, 123 a YOSkamp, PitlSburgh. 
Pennsylvania isail- 

1000 hummed Address labels 81.25, Canada 51.50. 
Walt '5, e y.T. B60A, South Bend. Indiana 45624. 



GIFT SHOPPING 



DISCOUNT GIFT SALE! 3lvings to 40%. FREE catalog. 
Me i I mart, Bor 2tB5PM7, Mesa, Ar.roria 85204. 

CLOCKS, WATCHES, OLD OOLD r 
JEWELRY 



HIGHEST CASH For told, Jewelry, Cold Teeth. flings. 
Diamond;, Wetcltes, Silver, Platinum. Mail Articles 
Tpd&y. Free gift with w formal I pn, Chicago Gold A 
Free levs Metals, 6 t, Mnnnrt, Cent. 1168, Chlcagd 
60603. 



TOP Dollar for all Cold, Silver. Plallnum, Coins. 
Stamps, cOHectabiei. Ship Insured for tiigtiEst in* obli- 
gation Offer bjf cnech in return mall. Cflinp«tel, 842 
CenlraL Lawrence, N.TT. 1 1555- 

HIGHEST CASH IMMEDIATELY *0* OLD COLD. SILVER, 
PLATINUM, JEWEL™, ROL® TEETH, WATCHES, OIA- 
MONDS, SPECTACLES. FREE INFORMATION. ROSE 
INDU STRIES- 29 A EAST MAP I SDH, CHiCAC D _6D6D2. 

WATCH And orsck tE pa I ring books, tools, materials. 
Free Catalogs. North American. Box 7 ’AG. Fox River 
Grove, Illinois fio02L 



WAKTCD-Gour. silver, p lallnum (any form;. Hrfihesl 
Prices, Information free, WllmofS, 345-0 Satilb &las- 
sell Orange. Cain, 92666 



GOLD 



FIND SOLD, Old Minus. Tffasgrfls, Pgn Nurr ids. As- 
say Cold llii; Amajing Gmde Reveals HOW. DETAILS 
FREE. Dave Hunt, Hoa;evolT. Lllali 64066- 



PRECIOUS STONES & MINERALS 

RECEIVE Valuable Minerals, Monthly ft Free Informs- 
lion. Minerals, Bor 4fi JMB, fucnlpn, Calif. 92399. 

HDCKHDUHQ Beginners catalog. Mb. Mifitrilart, 
3 DM Part tLvt.. Ben Bern ardino, Calif. Q M«, 

CUT $tonei, jewelry menntingj, bait buckles tar 
silver ecu, us pr slones, roekbpund lupphes Vriipl^jeie 
Catalog 25 o. ETpxitc Coup , is l up w lain St - Wheat land. 
WY 82301. 



S#D POLISHED CeniF.tonej TlirnBlACVart, 5401 

James fieri Ik M m n E-a-p-b I i s , Minn 55430- 

SET Free catalog no serious mckJiftunfl, gem cutler, 
irwelry maker, hubby i si or trails man on br wilhnuf 
Full pi bargaint, exouSivc itemi. low price* from 
latest suppliers 3rd aulliDrities in the fitld. free 

n aw cnLjtDg : lsI nrr lh F press, yunrs far Ihn asking. 
Write; Crieger's. Dapi c ]g, gog S&uEH Arfbyu Pkvrr., 
Pasadena, California Dll Ob. 



pnPittAFi UFrrwAwirei 



treasure finder* 



GERtOUS COIN SHOOTFM— Srnkch'S solid-jta|e 
MET L-SENSOR pin-points ALL mfitai objects, yet define; 
Hie target before you dip. FDR FREE Fltmture write: 
Berrrlecn Conroratibn, 65! Mjtctielf Rd., Newbury Park, 
California 91320. 



FIND Coins, |twulry, gold nuggets Wllh new pal- 
ented detector. Astounding range ynatfecl-cd by cnii- 
centrated black sand, miner; 1 1 red ground. H elects 
metallic Irash, Free catalogue. Curd n>:r Electronics, 
D;pt. 9. 473D H Jib Avenue, Phoeniv. AZ B5Q13. 

BUHrtD THEASbRE -.Locate up to Cuarter Mi le a way 
with III Ira- Sensitive Directional Local or, Send lor free, 
informative pamphlet. Research Products, Bov 
I3441-AMC. Tampa. Florida 3361: 1 



FIND Lost Treasure! Coins. Gold. AH Metals. Many 
Models from $54.95. Free Catalog. Compass Met;! 
Detectors, Dept. POUT, Boy 366, Forest Grove, OR. 
97116. 



RECOVER LOST COINS, JEWEL RT, Cold, Silver, ReMtS. 
Q-1 >k deledtors rejecl trash tun rind deeply buried 
treasures bf all sizes. Free Literature D-TEX 
ELECTRONICS, Ebi 451 -U. Gar 1 an if, Texas 75040. 



TREASURE HUN TEA SI first Time in USA. Special In- 
atrunent for COLD and SILVIA. Most Ccmplela Line on 
Metal Detectors and books. Free Information. 
OETfCTONES, Apartado 7-905. Mexico 7, B.F. Mexico. 

profitable occupation* 



J3W.M1 Pey possible. EfKtranle lOlUllatlon, Pre- 
limiiUfies S2.00- Box B&9, Boynton fleecli, F 1 >. 3343S- 

FT. SMITH Auction School, Ft. Smith, Ark. 73401- 
RESrdent £ Hume si u fly. Veteran approved. 

FATE CalaloBS- Repair air r andiron nj; ref rh E er;tion, 
Topis, supplies. fulF instructions. -Doollri, 2016 CanToo. 
panes, Tei&s 75301. 

$ 100.00/0 AT FOSS tBLEl Iff Ouy Scrap Gold , , . Easy 
. . . Complete manual $4.00 5a 1 1 sfac I i-cn Guaranteed 
. . . Brown, 05G S pringdale- Atlanta. Ga. 30306. 

PLUTEKRAFT1 !! PrblHable borne buSlntta. AbrtM 
fiuji.i'&ble. Dataifs: Lynnette. 625 1C, Mentor Park, 
Mentor, Ohio AiOHl. 



DEALERS WANTED- -Sell and In si all BRA s.-hokc dfi- 
tectorS — Fast selling product wilh a vast market, No 
contracts rerfuirent. free Information. Hally Security 
Systems, Inc., Box 262. Clarendon Hills, lit. 60514. 

SALESMEN— DISTRIBUTORS 



SELL blue ribbon H(r1«r Bible! Slarllibg (rover; Foil 
color 3 -d i menal-pn Nell viTy, Top com miss ion, libera! 
bonus, Solis itselfl Ubertt MSy credit plan. Nu 'nveij. 
merit, tem-naslralor fumlsked Write for everythin^r 
International Bonk, Dept PM, Box ] 18, Wichita, Kansas 
67201. 



SELL CALENDARS, SPECIALTIES H credit Business 

Free Details - Fleming. G535 Cottage Gr-pve. thicajiij 

60637. 



SALESMAN'S OREAlW One of the newest, hottest 
Hems on the markat, MAPAXAM MARRbEES, Fantastic 
nevr concept in signs. Lasy tp sell. Very high eamlngi 
potential. Work your area, your hours. MAPAXAM, Inc.. 
2D0L £. Dale, Springfield, MO. 858D3. 



EARN tlDD.OQ Dally selling frlargem rings, jewelry, 
free catalog. Ankea, S5 Washington, West Warwick. HI 
02*91 



HEW, C. n Related Product. Fiee Details. Price's, 
2003 49th, Lubbock. Tfl*. 79412. 



AGENTS WANTED 



SPARE TIME CASH, Sail famous Hanover Shoes. 
Sample, salts kll tree No experience needed, hn a^e 
limit, Big commissions. Hanover Shea, Dept. :8U, 
Hanover, PI. 17331. 

BEAT High Living Cost -Tike Orden For America'; 
finest shoes front friends, neighbprsf Easy, profitable. 
No experience needed Selling outfit free 1 Mespn 
Shoes, K-3H, Chippewa Fal ls- wr 54 733. 

FREE F|re And Burglar Alarm Samales wllh Catalog. 
5tnd $3.00 Hand line. Alarms. 1441 West Highland. 
Ghn; ago OQ66P. 

PRINTING Advertising 5ulesmen Excellent money- 
-n:i t* . n |- sideline selling Decalcomama Namr Plate;, 
Small quantities.. Adveillsin^ 5pecixl:|ies, tlga letter;, 
Free SamplES. Rak o XL, Boston, V.iss. D21 1 n 

S IDI MB— KITCHENS - ADD1TEQHS— C lOierS needed. 

iDti APR financing statewide. Ample leads. Warm ell' 
Tiate. f4ove 9a Arkansas reflufruh. P,ir type cwnmlk- 
si on. j-iti uuu annual *.isv $fib,OOD for wbfkers. 
Dr-t.-s Is: H-S Cam party, &p* 5600, UiH f Peek. A It 722 IB. 

FHE.RQT Lovlronment 3 1 mu later; fpr Utilities-, 
Schools. Museums — Gaud Ca.T miss Ions tenntrenles, 
BOM F, ClarklviHe. TH 37040. 

WE find Manufaclurgrs tot you Id roptessnt— ulus 
eiher v; i vs; ie i?rvic«s. United Association 
M uo plactu lets' Rep rese ntallves-, SOG Broadway- Dfol. 
?0, Kama; GUV, MO 64103. 



MAKE MDNLV IN SPAR? TIME, A; a sutH-cnpiion 
iil I e rdpr-fisentnlive for laiduig astional ma8a;ma£, 
V'jkj can barn generous commissions while learning 
Hie art ol so lima, iitslmctions and supplies will bo 
sent to you tree Send thi; ad wi-lb your name and 
address fpj POPULAR MEEHAM^CI, Rppm L107L, 2W 



BUSINESS OPPORTUNITIES 



IMPORTS xporl opportunity, pnplltetMe wortd-wido. 
mill order OuslnKS Ircm home, wHbout capital or 
travel abroad. Wj ship plan for no risk examination. 
Experience unnecessary. Free report. Melllngcr, Dept. . 
FJ7D7- Woodland H.Hs, Cafiforma 31367. 

RETIREMENT Money Nbw— Guaranteed Process- Far- 
last ic— ^Simple — fres details. Write: John H, Martlo, 
3334 He* Walkertwn «d„ W|nston-Saiem. flqrtn 
Cam Una 27 IDS. 



CUSTOM PICTURE FRAMING— 4 aatilfying preFilatile 
craft! Lcarh a! home— no experience needed, we sup- 
ply flveriflblflg. Booklet malfcfl frw, Grealiva 
Framecrafteri, 1205 W, Birfcley, BOX IS-GPN, Orange, 
Ga. 92868. 



BECOME Tax Consultant. Cur students earn $i,odd- 1 
$3,000 every tai seawti preparlag returns evenings. ! 
Slate acfrroveel- Nallonal tax School, Monsey 3GH r New 
Yprfc 1(^52. 1 

MAIL ORDER BeEihntrS kcL started n t «. World's I 
Easiest Mailorder Business offer only $2. DO. Ed. , 
F'ipp?n, 2700 Elroy R J . ttatfietd. Pi. 19440- 

MAILORDER- tfatJonjIly known MILLIONAIRE revesls 1 
secrets Ol success. Teaches you personally. Write Par 1 
Informative hook, gift catalog, and complete details, 
EVERYTHING FREEl fir. obligation. Git Turk, Dcpl. 612. 
Mpnlvaie. NJ Q7645, 

FREE DETAILS! f 999 indoor and OutrtOpr money 
maker*! Slixn NflWf!! Romeo, Box J350t Atnc-Br, , 
Dayton, QH 46483, 

HELP 1J; dtitrlbule "Ja«ft 's Aulfuntic Pic bona ry ol 
C0 SUfip." Everyone who see; U wants a copy of (his 
nationally lumou; book | proves program gives you 
easy hifiti volume sales with up id 50?C profit and 
more! Send Jl.&O [refundable? for sample book and * 
full details, lodayr Jason Press, Dept. 3uJ, Box 7750. 

Ft. Worth, Texas 76111. 

MANE 2 IQ 3 TIMES- Tour cast on hundred; of prod- 
ucts, Gtlts items, novelties, toy;, carded merchandise- 
lftDl olhers. 52 DG brings giant catalog, relundabfe , 
on first order, flti H r Lee C0-, Dept. P'1, 4501 N.W. 179 , 
filneet, Miami, Florida 33065- 

RBHMBOnCD IHOUJTRIRL SILVER — Fctmd over r 1 
where- Take Iff Free liformaliom illvermin 13, Box 
54$, WQDdyiiie, Teip; 7»7?, j 

MAIL Older mltlionalre mails Free report, fitart your 
spare lime hDine mail ardor business. Mailco, Dept. 
EC707, Woodland Hills-- California 91367. __ I 

EXCITING New Local 6uiine;s’! Ifiipe profit potential, 
Minimum s;tup. ooersting expense Provides needed, 
useful sendee, Helps ecology, wet ma l larder. Boev 
1 ■‘Honey 7 □ Burn" reveals everything you need I* do 
well. Only 53.GG postpaid. Von^yback guarantee. 
Norma o Claire, fiox 2G3PM, Grlnnell, Iowa 5P1IZ- 

$300 weekly. Unique rail ling program. Free details, 
foster, 6I 7A Mtb Av-e„ Craftw, ff| 63QZ4i. 

INVEST H-ffw , . . and rfllife Tid* 1 ! Learn howl $1,00. 

1 1 . bs k y, IBP M|lr. Athpl , MA. QI33I, 

SOME Make $4O.W0 ye*r by M*Flbr$(r, Olhers 
Prosperous. Free proof! Frank, 10107-AG East 22nd 
Street, Tulsa, QjUggW 74L2J, 

HAKE HUGE PRQRtTS In Mailorder. Dealers wanted. 

Start Immediately-, will, Box 31118, it; Francisco, . 
CA 94131. 



WDfJDWpRKERS— Turn Scrap Material into Saleable 
Products. Detail; 5 DC (Refundable. Woodshop 
,J Genle rr , 6743 mnbury, Long aeseh, FMt, Csflfernii 
9000$, 



MITD INTER I DA CU3 TQMIJIHG AND (IPkOtSTERING 

Ale iPdsy’s hi£h demand skilli^yet easily I named 
at home! F;i>uIdus profit poieniiai. send for r«t 
Opoortunlty Kit, details, Approved for Vets, Aula 
Upholstery Institute, 12Q5 W, fiarhloy, Depf GCG. 
Bdx 16, Orange, Calif- 

BECOME Moneybrokeril Large Commlssluna. Lx pen- 
ence oiinecossary, Free brochures Stull Cp. r Since 
[ B7 D- Oo* 547DPM. Cleveland, OH 4410^ _ 

FREE business Opportunity ideas. Weathers' 
Company. gQd Last land Avenue, Dept. 7A, Hrngstree, 

8.C. 2M58. 

OWN Cbllecllbfi Agency!! J25.DCW.fXl Tearly Pnaslble. 
Mastflr-PM, Dawson yl lie, Cfidrg-a 1D534. 



HOW TO RAISE 1 1 00,00 To Jl.DDO .000.009 1 WrUfl: 
Capita I -P M . Dawsanvillr. 3D534. 

JULIO Siislniis Opportunity! Mailorder Book ScNinr: 
Free Details, fine. Dept. ]Gl3. Bdi 23606, Fort 
Lauderdale- Florida 33307. 

MOOjH Monthly Raising giant lishworttiS. Sculloss 
metticD Charge Merjiah. Bushitpll, Florida 33613 
FREE BDQKir "21 DC Unique Wiyt To Hike Monnir 
world' 5 BiF-RCSt Cbl!«llft4!l Success- M, 90S 40614. 
Detroit. MicFiRarr 4824D, 

_ TARE Catalog order*. We drop-ShlpTOGl bast -selling 
specialty producls. Lowest below- wholesale printi*. 
ImmedHte delivery, fipectacular Home tmMness oppor- 
tunity. Free Book. 5MC, 6D61 De Soto Ave., Uupt. 

■ w oodland Hills, CA 91365. 

HEW Ftrs Extmpulsher. Sample oitar^hugs profits. 
Norwich Chemical, NbrWlCll, CafldflCtkut K3S3 

fikKO Tuning quickly learited wiih home study 
CDurse. Diploma griirtPd Amfrican Tfiftlite Schoaf. 

17D5D Teirgf Dr., Morgan Hill- Gillf, 95037- 

RHOIUIAMR Agent 5 Wanted! Make Big Muraey Trnm 
Noma Ma I lender. Free Samples. Intarmatlnm: 
Pctttrmatic-CT, E;;l Providence- R.L 02914. 
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business opportunities 

[Continued Irtm pract<sui| pagO) 



*1.09 LISTS Ton yefir ISWt 10 1 MM Importers Job- 
in, Mailer?. our milling year. Dliltmi, King. Nartn 

trollrti 27021. __ 

HAILlMt9[|: Million^'* helps beg.nners make 1500 
■oM^. Mcl ftsort reveals ilCirl PH"! Executive 
17 333 North M I chJfiJJi , Chicago 60601- 
pWltt nDHUIBlFlEb AOHUmiHU BagMal 
iowj you haw to start your own business wllh Gias- 
Fiad Advertising. Only 11.M f Refundable wlW iRrsi 
■dor.) H, E- KJLPFEL, foPULAR MECHANIC* 9EIT. Pi 

m west dim stwiet, mw tork, mTt« ipoi >- 

1ECDHE "Moflwi* Brokor'- Lutrailvel Clpllal 
W n;ai, BO* M0OT9*PM7, UlBta, Flondi 33 »4 

NORLPI Utfait Supply. 25% to *0% und-er whale- 
iU, CI«oou1:s. HMIfikflng ClOthM. Automobile! .Free 
altLLi, Ini email onai Huyeri. BOS 16U8-MM. Portland. 

r, 97233 . 

tllM.W Monthly Railing EtrlhWOmil For U*. Fw* 
mul? apker Enterprise?, Box 193, Spirt*, Win 

3350. _____ 

WATCH REPAIRING. For cash income or bobby. Free 
i no 1 1 : n&me itudy lesson. ChlCi^P School d! W4!£h- 
I ekin g, TTA, Foe nit er grove, llllfic a 6 00ai. 
i null HO, wooo Yw Or iwiwd«i Helped 

then mike money! free Prooll Torrey, Bo« 318TT, 

miiinti, Mienicii 48197 

MAILORDER— EitiblUO Own flu sinew I Everything 
upplted^atHlnus, aholos, mailing hats- Mtrehan- 
Iis-H drupshipped. Gif -Guide, 511* Vinlce, Depl. 627, 

Pi Angeles M01B. . 

URN *60.00 Deny manufacturing Concrete fMc< 
oils. Practically no inw«imienl. SewI itameefl-aa- 
reaped envelope. American, Eitelllor Spring!, HO- 

4024 . 

WOODWORKERS— Turn *4 malarial Into 134.95. h*4 
elilltr Pins Shop. Ki BO* 7 BP, Weil Peterbflrgiiih, 

ik oaeoa. ___ 

MAKE $2,00400 WONT HIT. Spare time. Unique 
ngvM erltirprtlt. No sailing. No c^p-IEbI to Hart. Free 
rqchure, ltoihbullfler, Box 1131-I.9K, lniUsneaulle, 

ndlalti 4622?- 

"FREE Jewelry Seles Kit. Mata 233% Profit, 
ourtaey Gami, 1634 B ogart, Bronx, NX 10492. _ 
317400 weekly. Work one hour daily, 
rtt Brochure. FAS, BOX 13703, Sen Antonia, Tx., 

[8213. 

‘ TOOfl Own Mai lord ei CaU^i Business. ho Mercian 
!lSa InvOttmenl- Dtliili Ftoe, A.M. Site). 3l-l* 94 
it , East Elmhurit. NT I13BS, 

MANUFACTURER HEEP1 MAH TO ASfEMlLE Prodect 
□M or perl tifflu, Five-figure Income pDtaflti.il im- 
nediatily. (Hull rated dlUldf *2<M &.K.R.M. 

XBouiaciurers. l*ia WeM LNHerei Strait. Wilmington, 

LalitorAia 1M744- 

J JIUL Books Bv Mali Camplele Oeelsr Setup— 25t- 
H Njrt r Jt, Bd k eeRSPM, SNiwa oO. wts. 54JCB. 

J300 3700 Mofilbiy. RBise Rebbltl” Lflborarery 

mi malt (or us. Wb supply E nujpnm nt. Breeders, In- 
ductions fletailS 25f. Laboratory AflimeLs, |nc, PM, 
;puflt ytlno_fl -p aO. Pentwal er. Mi chigan 4W49- 

MAIL Baby Catalogs !□ New Methon lor Big PJoliti' 
jEtells si ,00, V 0 li-?M. Tptllann, M ichi gan 

bK SBH Surcetifui Money Making BuilROltas"- Wl> rk 
tome. Wriler Books, Ussali, aoa 23PM, WasJilngton, 
3,C 20317. 



SELL BOOH I by mill. 4DQ% profit. Tory , P-0. Box 

187-0, Worth, Illinois GQ4A2. 

S3D0 weekly. Unique Mailing Pragrtm, free Details. 
Lind. P-0 . Box 115PM, M pre nead Cl H r, h C, 

MAILORDER Prlntinfi. Catalogs with yoir Imprint. 
We dwship. Compiele delatia. |l .CD f^iyndabia. 
Wlrefirais Prinllng, Post Office QrewBr 47Q, WaycfOM, 

Ca. 31501. ; . 

MAKE $*2.00 FROM Squire FaOl Plyinood |JiEW«r «■ 
Bandsart necessary), (Pragf), detain ISC. (ReluntUhici. 

Woodart, HrldjtwHir, Mnt, O^t, 

SltT.OO Weakly, Guaranteed, informal Ion free. 
PFS, P.D, Box 1179, Arid* In, Call I, ^4i0&. 

UNUSUAL Proven Popcorn Bulineai Opportumly. 
HitiNy Successful, Oetaiiii fc, Hot Pops", Box 371, 
Newton Wlgtitamls, Ms, 031B1. 



SILL SfMUTtOlUL LOW-CDST BUtBLAl ALARM. 

Uehtfrfirna «llor. Exceptional margin, Camples tor 
trial, Norm west Electric, Ave, C*0, Mltchert, 5 r o. 

wMl. 

■E Tour «vn ftwat tool Fait, e« y wain to mike 
money : free! Rush name, address, zip. Money Makine. 
U071-F Vantura Bivd -, Studio City, CHIf, 9160* 

l N-.iYCl dPLDIA Of CHANNEL tall. Mi 1 arm inn. ?63 In- 
citing p*(Ht. PhatogtotMis-LEIustrattoni- Gra^s ?3.™9 
up per aero yearly. J,S- spe nsored-hnandne. Price 
*12.00 F*asCpa<d. Sdenllfic Catl-Sh Farming, Bax 1089, 

S-t, Pet ersburg, Florid a j373L . 

CRlfTlNC Smaklne PlPM” boDk. Mlterlals, T»li- 
Pimo P77, 00* Hilt, Chicago. IlltoOi* 6 0669. 

UtMLR Ht DRAULIC HCK5— □ ETlI LS fHEi. WRITE ; 
HTQIUULIC PARIS S-UPPLT, Sill 4I3J, IROWriSVILLE. 
TEHS 7R320. 



*2M WEEKLY! Make, St., . . 

XclEc Bricks, 6715 N. Motarl, Chicago, 



Biklis! nee intormatloo! 
■ 80898 . 



B LCD ME A MILLIONAIRE Selling InformnliOn t u mail, 
free report tells dogtonm hew. Lnitrnatlsnai 1B5. 

Pox 575, Leamlnalon, Onta rio H1H 3M- 

~ TOUR NEIGHBORHOOD GOLDMINE! Get Rich with 
nconne p roped y^t 4 n shew you howl fres details— 
5ul Ilmen, Oept. 1 E 7 r Bax 1711, Champaign, Illinois 
&1A1D- 

EUH Money raialhg fishwarmll Backyard., garage, 
&a semen l . Free tosirvcilons. startling nnarkel tocls! 
Qflkh9M«o-3l, Cedar Hill, Tax. 7SHJ4. 

TaVE!! EN CRAV [Ng” MA ciilHf E. pD«i7 Wi s, unusual 
opoortunllksl 5Dtf. Cabco. !5W, DemmE, New Mexico 
BAD 30 , ' 

BECOME Our Mail Order DlSl'r to rftor with Jlbl) In- 
yastment. Free brochure. Audit Controls, Bax DAO, 
Emerson, H.J. 07E3Q, 

170 TO HOD WEiHL.y I'l.nm. Sper* Time Simplified 
-Mail Bookkeeping, l m medrale income, Easy. Auditax, 
Box 34 741 A. Los ArtEHes, Cjri l. 9DQ34, 

FASTEST Seiler- Profits, 40%. Fres Dalai la. Write 
HABCD-Q, l Ml nr6 3. ian Mateo, Cft B44DI. 

WEST COAST WAT FR SHDH TfttE ? Horn g Maru featuring 
Monty Maker' Wbter Saving Systems! *3 5ASE, SelCO, 
Box l]416 r Timpa, FL S3flM, 

HOW TO MAKE *2,000 WEEKLY At Nome uilng ether 
people ’i money. Guaranteed. Free Details, ftithrleu, 
Box 25357, Dept. 67, NOUltdO 77005, 

BROW RICH in your own business. Booklet *1.60: 
Gusman, Box 5202, Sayameh, ga 31402. 

CLIP Newspaper Herns— *2- *25 Each I Exclusive Ireo 
repprE. Clippings JKB7, 453 W7S6, 1M71, 

SAVE!!! L2.DQ Forwards your name la every Bull bite, 
Moneymaking Ad this issue. Alhwood. BOX 44&, Nel- 
cani, N-J, G7BS7. ^ 

SELL Las Voges Funpacks. 400% btoflt. OropShlp- 
mens, Circulars Available. Allas. Box 1B3D7, Lai 



FREE Mailorder Drppship Bvsiresl MBgaiire! 
Mi Her '4 World, Bdx IS6SK. 51 DUX Fall*, South Daktfi 

57101. 

FREE Report. New, unique, mailorder program. 
Graharttod, PM6JI «371, Tnco mo. WA 5 6499. 

VUMFER STICK8H PfilHTIHS DEVlCI, ChMfl, 5lTOj4 
P tut fl tile. Free Setalll. Bumper, p 06 22781 (OG), 

Timpa, FL. 33622. 

HAU !**■% Profit selling informalicn by mil If 
■Free proof! Stomp appreciated, SYfLA, flax 73250. 

Metairie. Lo uisiana 70033- 

*200,00 Monlhly Spare Time Making tlOveLEy ltemi 
from scrap lumber. WorK9hop five. 3B0Q Harney, 

v uiceuvtr, wu h ingtnn gaftfto. 

VENQIHl Machine!. Nd sall.ng. firkitei earn nmaying 
profits, Big catalogue Free. Parkway Machine 
Corporation. 19 30PM 0 Gretnsonrifi Drive. TUnonlum, 

Maryland 21W3- 

INST AIL Burglar alarms without preview* uperieoee 
ar caitly equipment. Big ptofil. Free dettlla. NaicO, 
Dept. C27Q7, Woodland Hills, C *. 91307. _____ 

maILOAOER complete Mailorder course *2. DO. Baba, 
int West Highland, Chicago BQ880, 

FREE Raporl: "Imldari Guide To Real Mailorder 
Prohtl", No I locking, pkcuinj-:. shipping. Dlseounli to 
80^1 progressive, BOX 3770PM7. Ctoarlake Highlands 

95422. 

FREE LITERATURE 1090% rftOFIT Btonilrg Baby 
Shoes. NBC PM, Box 1904, Sabring. Fferldi 3387°. _ 
MAIL URDEH INSTRUCT tOM PUBLICATIONS CATALOG*. 
as*. CA21H, Hfj MB gle, HedwfHHt CHy, &*. 940^3 
PIANO Tuning Learned eulchly at homel Musical 
knowladEH unnetesiary, Freu Inlcrmption, Umpire 

SthMl, loi 46D327, Mia mi 33U5, 

SELL BbDto-Infnrmallon. By Msll— «e Inventort! 
1D0Q% Markups! Erecutive-[7Aa59i, 1*10 ArgyE*. Lot 

Angeles SDD28- 

MAILORDER DtfUri Wanted. Earn puKtai’d'n£ pn>r 
Its using tailed promotlpns! Executive lyp? btitlneis- 
Rulrtard-PH. Ceergetortn, CT DM24 

“Tran Week Camblniny: three sp.nr rime mMI Pl®hs, 
Free del a I Is. Harding. Box .1528A7, Mountain View, 
C4 94040. 



G£I h>L h £ ;i :>y Hr Home! Fiug DlIjiIs 
ODldeneaE*. MooeslD, CA, 953*0. 



EE, 1624 



START Heme Mailorder Business. Qetalli *1,00. 
Alpirtu Standard Fnlerprljes, Oepl. PM, 60 s 4366 . 
Wichrla. HS fl 72 19. 

VOUR Address Forwarded All Bbllnetl-MoneymaklRg 
Dp lii: rl uni 1 1 g s This Eliuf Plus. Many Mere *1.59, 
JlfflCO, Bra 87, Maple Plain, MN. 55359- 

$3 AM Menltlly selling Inlormatldfli By Mill! Oilelle 
CM 1. 101 Crotoua, Hern son, N.T, 19528^ 

'"*1,000.(190 BUSINESS. InveSlmeni S!2,509.0D. 6-fi 
Internal io nal. S2D1 BOnhOmme, Suite (DO, NDUitOh, 
Texas 7TQ36. 

~ IAHH *300 OAlLVffl FANTASTIC WEW >U*INft*."fWt 
DE TA I L5 flfF-PM, BOA G133 ,_ HOLL Y W QOO, FL. 3M21 - 

*20 .Odd fEARLT PoiXihlaM Exclusive Plan Reviewing 
Foreign Invent Inn*. Free Proof! Dlpbe Reports, Box 
iOSlfPM, St. Ldull, MO 63139- 
SUCCESS Comas Easy When VOu Nnort!' MairoMler 
Can Elf Profitable! Free EheT^lfsi, J&G Sales, Box 

389911PM, Miami, FL 3IIM. 

FREE! Beginner's Mailorder BuSlnifl Guide. Hklplul, 
InstruEtiva booklet inelodai *1 DC Homus Certificate 
(Stamp appreclalad). Mailwprld, 0017PM Du-ringov 



jj how Tc start Construction Company with no 
capital." Detailed bo4ktoi-*3rOO, Global, 174 Prior, 

■ GafnesYiito. jWfgja 30501. 

MAILORDER iirSINESS, How To tstabllili. Free in For- 
mallon, Reports, Box 34122, Speedway, IH ^6224, 
CQMFUTt Mil Under Jewelry BuiifieiS, Iraa Datilli! 
Imperial CHtS, Wilton. W.fF. 25265- 

MAKE Durable Building Plastic Easily, watamroof. 
Flrepipol, tcnnomlcal. Bays Laboratory, fit. #1, Bon 

16 *, Codirndea, oo\o, bhi 3 - 

OVER *16.50 an hour, Spflf* time at tiflmel Rubber 
Stamp Industry needs small manufacturers, Ws furnish 
111 {jdjlpmant and knaw-how! Particulars free! Write; 
Ro berta, Room BC-2-CJ. 1512 Jarvii, cnl cagey it 69926, 

MONEV In Mailorder. Reveal; syilem. Exposes 
phnnlel. I2.QQ. Busmen, Box t?2B. Yuba City; CA 

95991. 

FREE! Brochure, "Big Mbobv in Mail DrdHr.” TrlQUr 
Products. Sox 369 U, KaAomo, Indiana 46991. 

BE AH HBP DEALER, lit COMMISSI BN. Details *2.00. 

PTK62, ago E 33rd., lFW3, CIHcafiO, II. 50616, 

" MECHANICALLY i'nCLFHED tod hi duals rflterflilfid in 
operating Small ManuHclurlJia Busln-Hs— without In. 
vesEmenl, Lifetime opportunity for firvantiAl Hide- 
pendente In sound. Suitable bosinest. Marki, S267 
Brlghlon Itth, Braaniyn, New fork 11235. 

NAVE FUN, MAU MONEY! Sell beautiful, va I ulbl* 
stamp-s to corletlon or an a*es. part time, full lime, 
set your own llfflt, Irtcpme limit?, CJetj.1i lor *l,m 
[refundable! national stamp Dealer!. Shrub Guk. N.T, 

105B6. 

HUGE Pro hi 5 clipping newspaper item; send 
Stamped envelope. Clipping Enterprise, Box 22*1 -PM, 
ypungstowr, QH 445Q4. 

HOW To""ltart a real estate company! Detailed tHkOK- 
let-*3.QQ. IntefEiatlbHl, 174P Brier. Geln(SvUl». Gft. 

3050 L. 

REWARDING, PrefiTable endeavor tblrty yun aid. 
Success simple, Detail? *2 plus itimp Spot 'nitrip, 
144? Porter.. Box AS75, EnumuFlw. WA 9892? 

ybUR""Own" "blfi ^(Ofil mailorder catalog buslnbil. 
Booming aw ■ seasonal market. Sundial, Rdk 7C0PM. 

Auatin, MiPnetou ssaia, 

FREE Information, how to mow llWftl Tuttf, easier. 
Carson Industrial, FnxOn, Oklahoma 7J 5^g, 

*30. MIC Yearly Possible! Become Financial Broker! 
Free Qeliils! Quaestor Sox 2787-PMF7, R boh niter, NT 
14*26. 

MONEYMAKING OFFORTUHITIEl 

MARE MONEY WRITING PAMPHLETS Nb Special Skills 
N Ended. C»nptote letlructlbus *3.90- Probabilities, 
Box 41W8i CMcaga, III. 6D641 . 

*32.60 Daily. No Addresling, Mailorder nr Stuffing 
Envelopes, hoax! Send selF-oddrCsCCd itampea en- 
tfflUPb: Sblamexo, Postbox 4D99, Valley Village, Cu- 

91607. _ 

TOtf Can make MOftC MONET! Free detaMa. 7 * S 
Eltterprlse;, Pepl, 26, MaverrHaad Line, Bbx 4513. 
CAdyBrt, Tk 79015, 

START Senile? Contract' njt Business. Data ill. Alena, 
BOX 173, Fsrmlngvllle, New York 11739. 

MIRE OVER *2,000 PER MONTH EASILY With my new 
business. Write: Shine. 1790 1 5th #1{>4B. Seattle, 
WA. 96122 

HOW TD WIN CDNTESTS1 AmAJifli Prefnilnal 
secrets Revealed! Sond *3.00. Hopper, 1 3 A 

Picauanlvlew, Brampton, Ontario L6* IW5 

*3BD Week Possible, Mailing. Fiesta, SOI 2*62- PM„ 
Sprlrunlicm. tL 62708 _ j _ 

* 179 . pn WEEKLY CdTrectlnfi Pupil I 1 Lesions! 5am- 
*1.901 Castle'S. 50 7- IP FHt h. NY C 10D17, 

LEARN The tecrets Of repairing; JuOk OstterlEs. 
M Fabulous Profits- al home, Aoex Enfilreenng. 3tOQ 
fla monj, Atascader o, CaliTbr nia 93422 

CLIP NewspapBr BlorleS A! Nemel *2 W Id StO,00 
Each. Write fWr-FIM, Ea*1 Previ Pe nce. R. i. 02914. 

GET RICH with gitrtl law that smaihit dabts and 
brings you *599 la *2 million cash, Free Nusarl! Credit 
(6*7), 333 Harlh Mlchi^xrv, Chicago 60691. 

VEHDIHE Machines. N* selling. Routes earn amnriog 
profits. Big cals Id Bird Free. Parkway MiClHne Carp- 
rnation 1930PMM Greenspriag Drive, Tlmonlum, 
Maryland 21093. 

SELL SENSATIONAL LOW-COST BURGLAR HARM, Ex 

cftntional margin. Samples far trial northwest Electric, 
Ave. 972 , Mitc hell, 5.0, S73DI . 

CAM81ER* — Freni Win lifetime Income from dice, 
routelte. thoroughbred, harness, dog racing. Guaran- 
teed! Res earch, adx 551 RM?4. Mlnaple, HY II5DL. 

PROFITS FROM CLAi*IFIED ADVERT I SINK! Bookie! 
shows y-Ou how to s’srt your own- business with Cla*' 
si find Advertising. Onlv *1 QD (fiEfundaDIa wl|h r.rst 
aiders H F RAPPEL. POPULAR MECHANEQ*. DIPT, t, 
J24 WEST 3TTH *TR E ET. NEW TURK, H.V. 1W 11, 

*2DD.Q0 PROFIT. Sheet W r plywood Details 590. 
Novftlttos. 619 Sd. 2rltn, ElwOOfl. Indiana 46036. 



fiET World's Biggest WholesalH IrtioOft Catalog. 
Writei World, MifflJU, Washington 98031. 

{Coniioutd an nam pagai 
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MONEYMAKING OPPORTUNITIES 

fCantl itued frtun prettfirn 

GET RICH!! Start law tr»H dftslE, while you earn 
milljq(i«, free report— Blueprint* #87. 453 W256, 
HYC 10473 . 

VCSOJOB WEEK MaHihg CSlUdl*. Details f£.Qft <«- 
fundable}, NalHwifll. Bg* 22313'tf, Cleveland, Wlp 
44122. 



IMPORT Ekpnrl. Detail* Fit4. HynJ House, BOX 
5090-FA. Flaierice. S.C. 29502 

MRPftW $25, MC luteresl-lree’ , . , indefinitely . . . 
Anyone! Free Report? Ea«UTlve-PM7. Bo* 368, Buford. 
SeofgiB 305 1-S. . 

BUMPER III CHER niff TINE DEVICE. Cheap, Slmp-le, 
partible. Tree DHStlrtS, Bumper, P0& ttm (GCt, 
Tamm, Fiona* 33522. 

contests— S we aorta has- 52 pace maggrine, ice. 
fear, $6.00. PrijhwinPerP, Box 10596, St. Pete'sburj, 
Fie. 3am. 

UMIUHC FOR Piom— Beet I In: C-v-mo 1..1 1 ■■-. 
Dag. Harness. and Hor^e Racing /iee Details. Merrill, 
Box 30-PM7, wa yinm, M e . 01778. 

MAKE sial uettei, novVitm, imitation marine. Sell 
to iicNt* o- start pfi shop, i'jcit del alts. MmieljiAE. 
P.o. eoK 2 1 73. Ballwin, Missouri 63411. 

UN With Yorrr Camera! Fir it $6000-$ 15,000 yearly 
selling to 4,ooo clients, sen photos fifteen or mere 
limes. Guarnnreed detail* I3g stamp. PictureproHls, 
Dept, 299-PM-777, HbltSvilla, N.Y, 1 1742. 

WE BUT NEWSPAPER CLIPPINGS Qt Wedding An- 
nupni: eme-nfs far $1.04 each. Instructions $1,00. 
Clippings, BOX 491PM, GatewllFt, Texas 7&52S. 

MONEYMAKING OppnrtunKy flcDklats, Free DataitS. 
Arnipver AsMcntns, Bd x 1 2 8 R, An do 1 * en, M arne 0 42 1 6 . 

■ EHMI ItCH Usm& out PIOVKII method*! Kg gim- 
micks! 1 $enfl 25$: ip: Miner Post,. P.O, Bo* 363. 
Aeincmjrl. Ontario, M|$, 170. 

~Tmulhb Mb Herder profits win* Tailed Method*, 
total ts Free, Anlhony Enterprises, 153SP South 
Myrtlewowt St . Philadelphia, pa 19146- 

IF Yfltt HAVE AH IDEA FOR A NEW PRODUCT ... Of 

i way to mjhe old product belter, send for rmpe-i- 
unt inie#matlAA on protecting, Developing, Marhetme 
your invent Ituis, Ideas t<rr Cash Hb>aMy sales, Pro- 
fessronaS, tee-basad nvention service company, I!n- 
■\Lf,\ FREE INVENTORS KIT NO. A-85. Raymond Lee 
Organrtilign, 23a Park Avenue Narth, New York Oily 
14017. 



FREE! If "MAILER'S MONET SECRETS "-41 ,»O.0a 
Viijfllnly — Results Guarantied!" hori-lro 4b i way, Utah 
84Q27, 

MAIL Order Dealership 0 her ad, Make $14 on $16 
Sale. Write: Pessana Enterprises, hi Layne, San Bruno. 
C* 040*6, 

NEWEST MONET MAKING OFFER Produce; HIGHEST 
POSSIBLE PROFITS. FREE Detail;. Naliuunl Enterprises. 
Pd> 55068. Wash ington., 4. C 20022. 

SJ(W weekfy. unique MaMinE Program, free Details. 
Marla nei. Box J 76, Ber&enljem, Nl 07621. 

MONEY Making S^i.rfT: liu t Dt-rai'S. Utilti 

Enterprises, 724 W. Enlfi Aye., Mesa, Arizona &5Z02 

' "^OW“tcTwIh CONTESTS' r fl! Tfrt DetallSlM Like 
Pub I lemons, B&r 265B. PesMttih, Waih. ^384? . _ 

HOW To Win at. Pokar $3.00, Backgammon $3.00; 
Both $5.04. CatalDg Free!! Garmart. Uai 3409-Pfi, 
‘Syracuse, New York 13220. 

fine Cones, convert yeurs to cish. Fasy. Copy- 
M|hted guide 13.00. P- Shoppe, 3 70S Atwell, Dallas, TI 

ROULETTE, Secrd ^V&ieni Wdiks with asttiuildnij; 
results. Tested years. $7.90 total Systems P.O, Bruc 
362-U. Pheenii, AZ 06O6tl. 



MAKE A FORTUNE. 500 Moneymaking ideas. Money 
hack Cum nn lee. $10.00. Mii'itr.jir<>. Drawer 15740 -PM 
TulSl, Oklj. 74112. 

TIS, Thera really is gne way Ee "Get Rich Quick!" 
ExcleSiv* repdrl cl 5-year expert study into ail Money 
$ctiemes. No B.S. Send Scamp. Details: Box 2811 -ip, 
DhI In. 7exas 75??6. 

BIG pfoftls FriHn Silver 240%, $00%, And Mere 
Fuss i Pie. Sources Available Ta All. BnOklsI. $2.00. 
Nc-nhporl Enterprises, Bey 566P, Nt>rtl»pdrt, N.Y, 
13 764 

"DISCOVER GENUINE MJULQftagJ MONET MAHER— 

Writing things yeu knew." Prolesstonal nndi«llns 
secrett. Oelaih. Cummins, Box 20683. $an Die it.-, 
Callldrtiia 92120. 



GARAGE SALES Need this HDW TO Bcokler $1.00. 
GPlOen Key-M . Bax 2 14, Kmib. Ohio 453B5. 

"MOW To Hive 4 Successful Yarcl-Carige Sale' 1, In- 
structional report, $2, To: Sue Jewries. Qdk 2164. 
Sparks. Nevada 694.3] , 

FINAHCIAL FREEDOM TOUR'S! Mai larder Millionaire 
leveals step-Uy-step Mettiud to Wealth! Free Informa- 
tion. fiDldniEn, pept. 3f7, b*k 1711, Champaign 
IlfinPli 61820. 

LAS VEGAS BOUND? Serious aOflut Winning? Writer 
Prgfeesianal Systems. Box 4B79B-8, L*s Angeles, 
Calrlflreie 90448. 



MONEYMAKING Opportunities BwMUt. Folios, 
Manuals And Dlrecteries. Detiuls Tree, Phillips Sales 
Compiny, 3916 Savan nah Oi^Cflrlsnd. Teaas 7504 1. 

148 POPULAR MECHANtCS 



FREE kfoneybooki "MilligniiiH Success SKretS, 1 ' 
Immediate prolit Opportunltiei 1 Cumpjny, Bgs -1J26-B7, 
t^piy, I r i'i ,i n a -lli-lUT 



SELL TOUR PHOTOS' Report SHOWS fww and where. 
Million'] sold yearly Begin in Iparo time. Send $2. 
Hlrldco Photo, Box 50699, Tucwn, AJ 85794 



SELL Books by marl. Profits $0 on every $10. freed*- 
1 ;i i I s : HlSilvn. 237 Hansen Rd , Fir a ■■■plan, OnTaiTO, 
Canada L f>V 2T5 



FREE, Lilt of Money MiMni Bookleti. Topiti suin' 
nun ied lor you-r cenventence Send Stamped, Self 
Addressed Business Si.-e InveUKoe. All Points 
Emporium. Bex 2U. Black Canyon Stage. Phoenix, 
Arrrdna B5324. 



Make $$$ Build two piece weed grit for pennies, 
j-eiis tor $3.00 and up. PHns $2,40. terry Salec, Sox 
l$Ji2 P Altoona. Pa. ie&03. 



OFFICE CLEAKING! BIG MONET OPPORTUNITY! No 

experience needed to Stlrt a dependable, DrgflhbJe 
cleaning seryics, Full pr Part time. Write: HltnPrd, 
Box H-H-il Dept, P-9 Rantlac, M fh 48054, 



MT NEW NOME BUSINESS Can Fatily Make Vnu Over 
$3040 Per Menth, P.O 48251, DofSviHe, Co. 
3030^. 



heal Estate nieh-ei, j.cn> 9 ^ord e-uldc $2 00. 
Chisres, Box 2576, Mighiandt Station, Ren ten, 
Wishlnglorii LifiSiS. 



HOME TYPING PROFITS! Jn Formal !«rt Free. Mrchanl 
SlMifn, Box 3! 93. Ehda, Chin 45807. 



MILLIONAIRE RAjxOrts! Guide Eg millinn-dollar oppor^ 
lurulles, Prcven, teslcd plans! Free Ihriarmitiun! 
Gnmpany, 80X 4326-P7. Gary, Indiana 46404. 



$400 FIRST Week with Ad Clocks or money bKfc- 
V'.i.h nwn Advertising Business. Ac Eton Afl Clock, Reem 
AC ?Cr. 1512 Jury is. Chicago, IL 64626- 



HUGE PROFIT. You dec life investment amount. De- 
tails $1.06. Electronic! Two, gQX 3247MB, Walnut 
creek, ca. 04548, 



INVENTORY TOUR MDNRV- Actum iilufe W*»llh! Can- 
cfiptual dreakthru Revealed, Sent) $5. Satisfaction As- 
sured, SeavuN P.fl. Bar $?4 h Cedaredge. Colo. 51413. 



"WINNING Id Mall Order" Complete Instructions and 
Membership in "Nallpnal M*rt Order CgnsuKirts 
COrpOralioni". $end Fllteen DelHiS leu ituchey's 
Preducts, Inc., 3636 Magnolia Awe.. KruKvIlle, Temn. 
37414 



BOOKLET "NOW TO MAKE MONEY AT NOME." Only 
tl.50. Blanche lane hail 0HDER5, Dept pM-h, 
ip S I, Albion, PA. 16401. 



ANYONE. Can Win Sweepstakes Contests. Details 
Free, Tallcarn, B#x Iflfi AE, Johnston, Iowa 50131. 



RABBITS, CHINCHILLAS, 
FUR BEARING ANIMALS 



fiMJUWt Prolitsf SID. 000 Yearly Halting Habblts for 
Ws;i| and ftreediuE. Details— $1.0Q. American Anfora, 
EAnlla 12. Montana 59539. 



JMO tiOOD Menth plan raising rabbits lor us. Free 
del it i Is. White's Rabbilry, PM, HudSblt, Ohio 44236. 



RAISE ChliKnillas, Guaranteed income. Illustrated 
catalog $5,06. DeSbon Chinchilla, AquE? 2PI. Hoandke, 
Indiana 46753, 



PETS— BIRDS, CATS, 
HAMSTERS, ETC. 



WHITE GERMAN SHEPHERD PUPS. Exceptional com- 
pa (lions, protectors. Inends. Ideal Family Dogs. Ilrc- 
chure $1.60. 15410 fehnwnt Rd Silver Sprinr. MD. 
20804. | Ml) 384-8699, 



HORSES, LIVESTOCK 



FREE Book about horses— Bieah, train ior pleasure 
and- money. Pm fuse ly Illustrated, f Since l&QSn Beery 
SchbOl 1107, Pllasant Hill, Ohio 45359. 



EARTHWORMS, LIVE BAIT 



FREE Lderiturc. Proiltable RoSlness Raising Fl;t|- 
rjorms. Cricheti. We Teach you hew Id ftaise and Sell, 
Write today, eerier Fishworms, Plants, Georgia 3I78D. 



RAISE Gray Hula' Rcdwerm Soltless Method, Three 
CMhs, Dresden, Tenn, 38225. 



EARN Big .Muncy raisins fishwijrms, Free Detail, 
Cdiyarfls Ffjhwgrms, Dtpl I, 2ebui™, Ga. 30295. 



■EAHff Money raising 6sh*0i m* ! eachyaid. 9Afane, 
basemenl. Free instructions, itirtliflg mirknl (ccisf 
f)aHh4ven-56, Cedar Hill, Tex. 75 904 



HvBRlQ Red Worms- SODD-SIS.OO, ?0,DtlO-$45.UO 
Postpaid. Raising inStiuctians. Brx?4S Werm Farms, 
Box 4305, Waco, Lexis 76705, 



RED WJjjlers, bant, breaders, and rrix^d Sr/es. Lafgif 
uoantiLies available AfiH Worm Distributers, tji 
F rti-nciS Drive, Bclrrni, Mississippi 38038. Phene 601- 
247-1422. 



OF INTEREST TO ALL 



TflU Can make own will* he-#, easy term? Complete! 
$S.OD. C. Brands, P.O. Bex 295- P. eogDla r N.J. 67603. 



NOW TO TRACE YOUR ROOTS?! Free PNce list. Pver 
300 itfimS— -Order New, Darrell's, 306 West Mair. 
Dept Ptt. Amer. Fark. Lit. 84003. 



PERSONAL MONET MANASEMENT STStEM— Easy— 
Works?! . . , $3,06. I3n* 3214-PM1, ClhCinrinti, Ohio 
4kWW 



PEOPLE PEACE AND FREEDOM KIT. JudfGOrliHH 
ansvier to. "What are the uniied Slstes united iorT 
Three must rated heayy plastic poikel cards, lex 
card, end "Thr l_ivm>: Bed" baokmirk, $1.00 wrt 
stamped, addressed Envelope, Palmer DePee-, Brr 
66 08. Phlladelphlin PA. I9149r 



HA FRY DindruttT $cilp Disorders? Pr<celtil mlormc 
tion. free. Dr. Shi her LiboifllOrtei , Bex. 398 PV 
PUhta Gorifn. F (Oil da 23950 



15 MAIL ORDER Fur you? Free dell ill, Shu-Rlth 
box 1 28A 4 TOsimue, New MdilcO (57574. 



METRIC, English. Square, Cubic, Biblical, Niuticl 
egnversLpn chart and tables. Over 4,000 u-ccurat 
references. Attracllve, copyrighted, tvro poster St 
$5.00. Hammer & Designers, Box 604, Dept. AID 
Newark, Ohio 43065. 



THINK METSiCt Converter PLUS Weather Convene 
901 h $1.00. Seen 8 Welker, Box 433-A7, N. A&mgtg 
Mass. 62359. 



MINIMIZE TDOD SPOILAGE, COSTLV NEfRlGERATOr 
AND FREEZER HEFAIJL5. Easy 10 learn facts prsvenllw 
memtenance. $2.00, Sperr Hefrigeratlnn, 234 FcmJnlr 
KeiHnore, New Vark 14217. 



INTEREST TREE LOANS In $100,000, $2 brtnss lofor 
matinn acd appl leal Ion fromt SQC, Drawer 1644 
Smyrna, DA 30060. 



FREE Land; Litlle Known Lia Let's you Own an; 
Land Lawfully, Free — No Gimmick! Dane Daily — Fed 
ior your naif $3 00 EASE. Box 302P22. las 
Rdtkaway, New York 11518. ( 



QUIT Smakir^r Send $3,001 "Easy". P 0. Bdx 1493 
Appleton, Wi 54911. 



OF INTEREST TO WOMEN 

IIOD.DQ WEE ALT Passible hams sewingl Spjrrtllhtf 
fREE lnfg.rmatiDn! Hurryl Oarratt, 65QG5-PM2. Newark 



OE l9?tl. 



EAT Getter. Save Mnney. Improve Frarep Vegetables 
with easy recipes. $1.00. Marvett, Bdk 651, Snuthpdfl, 
Conn. 06490. 



SAVE $900+ YEARLY!! Make your own spap! Com ■ 
plete instructions, . other helpful Information, . Free 
dele I Is. Successful Ideas, Bax 7-14PL5, Syracuse, I rid: 
46567, 



GOVERNMENT SURPLUS 



JE8 PS— $52.50, Airplanes, Goals, Guns. 200.000 
Bargains Buy Direct l Hcr-TUbcm $1.09. Surplus, 1 448 
5M. Highland. Chicago 60060 



JEEPS - $59 .30!- -CARS— $33.50?— 2DO.OOO ItlMSj 
-GOVERNMENT SURPLUS— MOST COMPREHENSIVE; 
OJFtECTGRV AVAILABLE Tells hc^j. where la buy— YGLlft 
AREA — $2 .00- - MONE YD ACK GUARAN 1 EC-Gavc rnment 

FnlarmatJbn Services. Department 97. Dax 99249, 
5 an rrineittO, CaUfdrnla 94109 1433 Cali form a 1 . 



CQYFFHMf NT LANDS FROM $7 50 ACRE! NanaSfles, 

I armmg. vacation mg, investment apporl undies! “Gbv- 
crnmvm Land buyer's Guide" plus eurrent iLstmss— 
$2.0D, Surplus Lands, Ubk l‘J]67'A6, W«nlii^ltjn, 
□c 20036. 



1977 Surplus Army, Navy Store. 64 Page Illustrated 
calxku Send $1.06. Ruud. 3037 North Clerk. Dept. 
Id-J. ChicejjP, Mlinois W514. 



IEEPT, TRUCKS, Typically frtim $57.40 . . . Aulft 
mobiles. Boats, Motorcycle*, Airplanes, Typewriters. 
T dpi 5. Clothing, Sports, Camping, photOEfaphlc, Flec- 
trunfes Equipment . . ^oli.DDD Old Bargains Nation- 

wide Direct From Gaxcrnmeul , . , Law as ?C nit Dollar! 
Suipiu^ Catalcc and Sales Dircclcry $1.00 rrefundabl^ 
llrst order!. Nut in na I Surplus Center. 2-10 Eeskass-PPM. 
loliet. Illinois 80432. 



GOVERNMENT Surplus, Boy in Your Area. 
How, Wnere Semi S2.0Q, SURPLUS, 30177-PWI 
HEADQUARTERS BUILDING, WflShinpKin. DC 20014. 



GOVERNMENT Surpltt, Sporting BMdt, ilC. Senfl 
51-00 lor value peckert catalog. Surplus Outlet, Goe 
2536M. North Canton, Dhlp4472D, 



SURPtit Secret*. Hew to buv dl«ct. $1.00, 

Surplus, fkw 21 7. MansliBFd, Tx. 76D63, 



Q15CDUHT Vi H -Nam Boots. Boat*, Gart*em. tom- 
passes, Jackets, Knives, M achates Parkas, Tents Mili- 
tary Surplus Catalpe $1.DD refundable. Dixie Military 
Surplus, Bax 8149PM, Nashville, TeiHve-ssue 37207. 



VEHICLES, MACH INERT . B-i* Covcnrrenl Sul plus m 
Your Area. Hew. Where, $2.60. SURPLUS I NEAR MAT I QH 1 
Depart me nt 717, 2695 Slmmflns, Grove City, Ohio 
43123. 



"u.s. GOVERNMENT SURPLUS Directory." How, 
Where Id buy 9C10, ADD Lfems lading Jeepsl , , .. 
ipw as 2C cn dollart Must cnmpiele Ininrmatiun avail- 
able . . . $2.9D. SURPLUS DISPOSAL. Bnx 191D7-AC. 
WASHINGTON, D C. 20035. 



LOANS BY MAIL 



FREE Petals 00 how to borrow $300-$3CKK> kiilirely 
by mail. Write POitar Finance, Dept. 17-07, G01B Moplff, 
Omaha. Nebraska BB104. 



THE, Ho Surprise Loan, Barrow Fru-m S1QO lb $5,006 
by mail witn np surprises. No prepayment penalty, nq 
bJilocp payment, wo hraker's lee, na lecurhy. Writer 
Dial finance, D-cnt 3217 . 340 S.W, Bth Street. Des 
Mbioti, in** SO 309. 



NEED MONEY? Burrow Irani your home. Raise $1,000 
lei $1,000, ODD far any purpose, within 3D days. BuSi- 
personal, tducatlbfial, Start-upJ, expansion, 
tdhiOii dut ion, Ihvaolions, vPntur# capital, grants. Fret 
detail*: Financial, Dept, pm.j, 235 Way land Avenue 

- — . j- . — i - - •* 



PERSONAL 



INVESTIGATORS, latest elrctMjnic silts, Write: 
liftoff. BOH 220-P. Miami, Flori da 3 3168, 

Will Forms 51.00 h SA5E. ESI, p 75. Bffr Ml 57. 
eyetteviHe, HC 23303. 

STOP SMOKING Approved How lo Pino 82 DO. 5nDn. 
OK. 4OT3. 5 irm Ingham. Alaba ma 35245 

'RECORD Tfllepsnme Cortversatimi automatically. 
Gave Recorder Unattended. Robert's, Bon 4S-W, 
afliriagf, 1 iiiraol ? feXAfefl. 

ESCAPE From fleets flop Dill collectors! heve AAfl-I 
red it flverywhere. Free r Effort reveals Secret plan! 
redit, 4A7, 333 North Mich igan, Chicago 6060 1 . 

HOLE OoE Eli DOS answered Stamped Envelope. 
yiDh. 171&7 gentler, Pet roil, Michigan 48319, 

FINANCE YtlUft PfiEAMS'Wilh Gqvtrnmelll and FOiirs 
alien Grants. free Details, Tou-PMT. 432 PCH, 
Hrmosa Beach. Cal 'Irma 90.254 

^iffT _ f¥'ayiT SMDKtHGT SPP d tt.3b to: Lenina' 
36$ 5 Ulrich, Mount Clem any Michigan 4 8043 

"CD U Cel SLEEPERS", r 1 1 ini n*.tt upholstery cieHelrte 
My. uni qj 4 jj.pQ. W-E*Ui. 9oi 1A7M2, East Pilts- 
gjA pp r 15112. 

PROTECT tour mint from theft or loss!! Specially 
«!itu>ed pads mnkE »lelf-p«K/Btin* intpoEilbl*. Only 
],5D— Guaranteed 1 ! Hajjljss, 21$ South Washington. 
Uperyllle, III. $Q&4Q 

' WHAT'S IPOtiR IQ? your children's? Self-scorine tesl 

fill TfYffDl your ijitellr|;*nce H Only S3 .(to. Duacratl. PO 

krt 169403, N8* Haven. CT 06507, 

SEARCH AHA SEilUflf, What you should know. Fully 
ilffTirotive booklet. 52 .US — ATHENA, Box Bit, ftlwater. 
..ill For me 9530] . 



CAN'T BUDGET? 2bg Dungs practical Information, 
rassok, Box 72Hfi, Chicago 6O0flD. 



REMAILING SERVICE 



California Re£«fvlnc Forwarding by experts 
l&M. Boi 7305, L&nf. B«ch. California 9BH7. 

LAS "VEGAS -CONFIDENTIAL Bus i nets— Personal Re- 
laiNujr. 25£ Singles D'.-lails: Alpha, But Bt. Boulder 
:ity r Nevada BiiDuS. 

' 8 EMAILING” FORWARDING Business. individuals. 
Ai, 27^2 Mulberry, Valerio -a, California 91355 

UNLISTED ADDRESS Wr«t W Uh .#1 TidCfl li hi. Re 
lail r iQC single, Mail Forwarding Service, 6090 5 
tain, Houston, Texas 77025. 

FLORIDA Mjl| Service. Receiving— Farwaidm*;, 41 en 
i326 Aujlm priue, J^ctaonviiie, HA 31F210, 

FREE DETAILS. Carfidential rtmail Hfvldl. Nan.it, 
iQN 12745, Call PS, Tdxat 75225, 

AMAZE Vour Friertds, Have Your Letter; Mailed from 
lolPyivoad or Beverly Hills, Calir, 5 PC Each, SP-ec.Hy 
:tty. Use My Address A; Vour Own SB.tKI Monthly, 
i. 5i rififf nian, 5535 Cailwrifiht Aye . N. Hotly wood. Call I 
1601. 



FAST R email Id* wind ' he Servrcc. Pony Express. I39i 
Wther, Live Dak. Ca. 95$53. 



APPLE VALLEY Re mall Zht Mena. tig. 1461. Apple 
falley, ca. 9230?. 

PAOFES&llilNAL flei fiviry Far ward mg Z5C. Flaneur 
ternail*. 3J1 9 Bcree. LOS An(t»l«. California 90039 

IS7T-7B REMA1LINC DIRECTORY *3.0*. Internal I Deal 
Ifrmailmf’ Forwarding Association, P 0. Sox I744M 
Mnam I . Florida 33154 



MISCELLANEOUS 



COMBAT VETERANS —Gel Ihn respect and admiration 
m deserve. Free delsNS.. GomVel. Ddx 2469'*. Van 
luyt. Caul. 9H04, 



ORNAMENTAL Iron designs Book of 1600 beautiful. 
?r act ica I design* fat railings, (prumn* eld Free 
neratiiH'. Gurinlftetijm. *$$l Sflpth 32DD Vi>M iso* 
100D5,_Salt lake City. Utah *4120. 

Bunns ca notique* and iheir priem. Fie# circ.uur" 
’. Warmara PuDllJlserS. LlBrOnl&rtq, PeflltS. E54D] 

IDENTIFICATION CAROL Sldd Humped seiiaff 
IrcEied envelopa ter uirbIh. hiPCDM, 727 Nmlii 
4iin, LBS Vegas, Nevada 89101, 

nan idehtifigatfoh cabd? . Denfrcaisi . 

IDARANTEEDl! iamplei ?5p . , fe^cc!), 9 qx 3J61.V567. 
‘ry indenre . M k (12949 

lOEttTIFICATIM CARPS. Samples 25c. Documeot* 
I 1548T Fcrreit Srpvi, El MOFIle, Clllf. 81 Hi, 

PRESCRIPTION miLUlEI, Fret CflllH, AT 
■i'll i cal Company, Box 1 75, Depl. ft 26, nay Slat Ian. 
ftroaMm N.r, 11136. 

ftHDTO IDENTIFICATION C.ullf, Authentic E.imin.Tluri 
h'jllelilre. Simple J-Cal 6 Ifff. Sehfl SUrpp *nd 25<. 
HCURITT, ?i 2 Q RaruHte, Lai Vm*. pieMda 89104 

IDENTIFICATION CARDS, 'send lor InlormatlDni. 929 
jnivenity Ave.._ Bn rfrcley, CA. 947I Q . 

DON'T QIC without A Will I Blink Win Form pipteeli 
four F .1 im Ay. Only 3? GuaranlpeD’ Order Thtfay!' 
Uncock, 2si80 NW 79 1 h StrEet. ivKe 41$, MUml 
33147, 

POWERFUL WlnnlnE formula at the race*, the 
iflh PJtCrFF SSIffNti. THAT SUCCEEDED imMv S3 5.00 Ip 
Dup* ReidlrEh, p,0. Hox $12, HiDlfmaa LaHtei, 111. 
§0105. 



CHARCOAL SKETCHES 12" x IS" bl ptrion or per 
fiom your S' F x 7" phoiDErapin. Pholoirajifi Returned. 
SIS. Shttches. Box $0. RickEtis. Iow a 51450. 

MAGNETS, All types. Specials— -20 disc*, or 10 bar. 
or 2 alich. or B .iSsDrreh m.-grels. $1.00. Mdgn?t&. 
6ax 192-A, Randal l sta wn . Maryland 21 133- 

$EEHFh$ Root &T Free information lor geneolagy o«- 
g.liwMrS. K. Enterprises, BOX 244, Shelley, Idaha B327 4. 

RELOCATE— Chicago: home. employniEJit. wsnt'flds 
map*, 'Suburbs, pncc; : plus nrrwspapei, S3.R0 to. 
EH, blltlth Publisher Box 49245. ChacORO, III. $P$4 9 

SAVE Money. Be your own Janyer. Free detail*. 
Karri U L- P.P. Bda 3457$, Parma, Ohio 44134. 

WANTED MISCELLANEOUS 



AUTOGRAPH S-IMIGENTLV NEEDED. WE BUT Signed: 
phatps Leltefs. Manu*:.ripU i.f Ut-c-ls ptop'e fifi" 
IUtR TOP DOLLAR PAID. Amiri ft &&0>: i .1 L« . 902-33 B6t'i 

Hoad. Hichmond Hill, IN. Y. 114 LB 

MERCURT Gold, Silver, Platinum: Ores ISUytd 
Wholesale TermLnai. Nonvood. Mas*. 02462 



HEARING AIDS 



HUGE SAVINGS, eliminate deftler marh.-ups. free 
Trla3. d alien es Wholesale. Term? arranged. Lloyds 
PMC. Rpmord 1U. 6]lfM. 

FREE HEARING AID CATALOG — Save Vi — By 
mail! write "MOHSUAVERV, 9530PM 7, Urigdfljr, 

SWutvlOi, CAL 91343. 

HEARING Aid*, flllterie*, 0i*Cbunl Price*. Hex Trial, 
WriU: Rhijdi!*, Bruukp&rt , lllingii 5Z9iq. 

AMERICEftil. r r i! iiunclouL Piit.e BrEaUhrouBh, Hear- 
ing YOU can a Fluid. Free Trial, |411 Sanla Rosa Ave- 

imw, Santa Baraara, Ca, 93145. 

REPAIR Hearing Aid;, "Promct, ftetiable Sorvlce". 
Me li T On th , n 1P09, AsJaly Park, N.J. 07712. 

— SAVE MQ NET-. -Hearing Aids, daltenes Repair*— 
free Trial Term;. Rlteway, Box iLit'24. Chicago^ lit. 
$0$3D. 



TOBACCO 



DISCOUNT ffipe Catalog. Free. Unikemp fM, 13I0 

Glendale, Lnampaigu, lllmai; 61820 

MEERSCHAUM Pipes: Ciscounl Gala log 25$. 

Naetuchel, Box 293-P CaristadE. New Jersey D7C72. 

SCIENCE & CHEMISTRY 



FIVE LASER PLANS— -59 UP: CBtUdS’ja.OOi Solaser. 
■-FM777," Bffx 1DQ5. ClaremuHit, CjIU. 51711. 

DliCagHTEQ! Lahoralpry Chemicals, Glass AppSr- 
atus. Gataidf. 'jPC Uelu^e SciEhLilio, 5D7 llurdd, 
MarjtbwdC, wmohsin 54220, 



FORMULAS, PLANS, ETC. 

OUTSTANDINt Tgne Wcdden Instruments, Copy- 
right instruction 55.00, MflfC Anthony, P,Q. $px I2D5, 

Crete 84 1 City, Ca. 95531 

ANT formula SLD.DD. Calalof-Manutaclurlffg Treatise 
5 3. LIU. Uelfbrt. Box 36$, Chicano $Uh9D. 

WOO MONEYMAKING Formulas— Bargains! Ca^my: 
Manulaclunng Secrels $L.D0- CWA3, Gbx 193. 
Sroohlield, WrsConsid 53005. 



TRAVEL AND RESORTS 



HAWAII Kana Condominium. Reasonable. Write; 
Kon^B. Bo* WEI, San Mateo, CA 9440 K 



SAVE Or AIR FARES! 1 Get the in: si deal;! Know ybur 
riy^rntitS'! Guide S2.95. Uilfn Assoc., P.O. Box 4339, 
L I.C . N Y. 11104, 



SPECIAL SERVICES 



iHFDRMATlDN EM anythin^. Fer^uspn Research 
Specialist*, b*.! -] b Wood side. Wood; r h i‘ . Hen York 
11377. 

PROFITS FROM CLASSIFIED aDVERTTSINC! Boofclet 
show* you How to si art your o*n bu*lrt1S* wrltl Clas*k 
Imd Advertising:, only U QQ (RtlultdaDle with frrsf 
orUer.i H- E. RAFF EL, POPULAR MECHANICS, DIPT. P, 
224 WEST 5ITH GTREEt. NEW YORK. N.V. 10019. 
STOCK CHARTS Fir DJI, fB.95. Ru"r,' 72 Gjrfleld 

Poyghkeppsie. NY 1 7$fft 



BETTER HEALTH. 



TREE Ifliturlnfi 454 hwh*. — natural health, 

gardening, occult, oilier ini d resting *ubject*. Provoker 
Press, Lakeohore Kd., Si, Catharines SD2 Ontario 
L2H 7C9 



MOW TO LIVE LONGER! $HD EhJOV IT! Lenin fact; 
Pbout rimes*, nirtmian, Diet. Free Del all*, i Fleming, 
BOX 4473. PHtiDurflti. Pi. 157DS. 

CAN'T SLEEP! Mjst unwanted soornJ with sdolhln^ 
“pink nona". 557.50 Golden Enterprises, Box MSI 
PM. Glmtdalft, Arl Uhl 15311. 



STOP Bding fall! . Physician and psychologist rtk 
vddl how . . FREE DETAILS! Anderson Associate*. 
Copl. PM.7, 11635 Rjchmoud. Rlversido. Calilflrnls 
9g5Q5- 

AVOIB Backsthe. L-ffirn to itreniltiph, Cen i or your 
Dick. 51. 00. Marvell P.0. Bex 65L, Soutnpeil. CL 
0G44Q 

"yes you Can Stop Srtnokcng . , . 55.00. P.O, Bffs 
3423, Lufuyallo, Irwtim? 4790S 



FOR THE HOME 



HI ATI HE BILLS Rrdm c-d Arrival C*« F«1S. Thfiyel 
AisociatE'., 409 11 .W W., Gallon. Ohio 44B03. 



wind-electric Systems. Advances. Reliable £*■ 
Iremefy Economical. Ultrma Corporation, COppitt Rd 
Key We«, FL 33040. 



REPAIRS & SERVICING 



SERVICE TO UR OWN CAR!! BDT PUFULAft MEtWANlti 
CAR REPAIR ANNUALS. These editions ere s|lll avail- 
ably; 1973. L974 rf nd 197$, Price. S3. 0a each. Send 
■OreJ-er to; Popular Mechanic*, Dopt, Box 1014, 
njtflo City Sta.. NewTorh, N.y. 1W19 



GARDENING A LAWN CARE 



ROW You can makn yCur Dre*en| ana fiarden 
sprihiiior lum oa and off by itself jgiomjt'caiij . 

Never foigel 1.0 fl^ter ayiAiii 1 NO wasted timn ho!din : 
h'0*e! Cro^l for being away on vacations! Water oven 
at hlght, in cut evjipn ratio™ lass. 3«nd ior free details 
today' More-Time, Inc., 0ept A, 9 3 Ml Vernon Aver.ue 

Billerica. Mass, OlB^l. , 

SDILIS-S Gardening Indoors. Send *1. ror rnTormin. 

tipn. Box 1735$, Oenver, CO 80717. 

AMAZING DISCOVERY In BARUCH LHC 1 he WHfh fin- 
insects ho ivalffring. Instructron; (4 95. Elton 51^11- 
P.O. Bdk 392. Caredcro La. 7052D. 



FLOWERS, PLANTS* & 
NURSERY SUPPLIES 



LEARN. Landscaping end Hie growing d plants. Slarr 
a p roll tab I s business pnrl pr full time. Free informa- 
tion rvitheut bbligation. Li let i mo C-mcer Schools , Dep! 
4-174, 2251 Barfy Avenue, LOS C-aNTortlia 

44064 

501L‘LE$$ GARDENING GAVES WATERI 300 year 
IKretS l$o|!lit. Vegetables, plants, grow fa;tfs 
easier, disease free' It Redlly Work;! Free dKUul* 
SIP Schools, Box 4711-PM1, Portland. Or nu* 9730B 



WINEMAKING & OTHER RECIPES 



WINEMAKERS. Free ^StaLog. Equipmeot. Supplies. 
Continental. BD* $S0[6PM, InUlanapah*, Ind. 462$$ 

EHCHILAOU! Easy dtli^ous! Bilingual -booklet, all 
about red chile *2,00. Money gat* |?px t0i9, Durango 
Cola. B1301. 

FIVE Oriental Recipes SL. DO 4 SASE. Oriental. P.O’ 
tier 35 1 57. Fnyellvillf NO 28703 

WUNEMAHERS. i ico illustrated catalog al v"' -i 
eduipmndt. 3emplsy F Bdx 9227Gft r Minnoapdl!*, Minn 
55112 _ 

HE ER MAHER'S Supply Catalog— FrtfO. BMChanaJia, 
273 River bide Avt Wt*lp0rt, Com. WBBO- 

WINEMAKERS BEERMAKEAS EXTRAORDINARY IN- 
FORMATIVE CATALOG FREE, 350 Eflmprmnl. .njreb. 
enls Hem;. MHENB EAGER'S, Bo* 376M. N«w Berlin 
llliACil BaS7D. 

' 07 ARK MOUNTAIN - WINE RECIPES 55.00. Rat* If y. Bff* 
60$. Liltle Ruck. Ark. 72203. 

BEEHHAKERS, Winemaker* . r , Free Gala log- Rbc- 
pe*. rinest In^redienls tqirlpnenl, Service 5.P i 
Box 7BJIM, Chapel HrD, N G 27514. 

Wl NEMAKlHC/flEERMAKlHG Supplies, - Equ-pmenl. 
Free Catalog. Wliic Habtiy. R| ] , OanvRrs. Mffss. 01922 

VEGETABLE Wine Rtcipe* . . . RkubarD, Cflery. 10 
In all. £2.00. FVI . Box. J7493. SI. LOui*. MQ 63141. 

FUtnOOF! live! Huw tu make cheese*, yogurt but 
lermiik. *1.64. Harvey. 2S4BPM Grant, Raleigh NL 
2760b 



kAHlUiA, Delicious, easy to mnkn. Semi U.45 and 
self edSresscd Stamped enyelffkS, to- RAHLUlA, Sd> 
14761, Pffft lamt. O rego n y??14 

VALUABLE Winemaking Supfflies Ou'cctory C disai* 
Both $7. Vmtace, E5D^ McCpUum Street. Lffs flrijjele*. 
California 90076. 

f IVt PR Recipes Ji ao $ $ASE. PR, fveTbop: 3DL37, 
Fayetteville, HC 28303. 



BURGLAR ALARMS & 
HOME PROTECTION 



D0UBLE DUTY ALARM! IDEAL FDR HOME AND TNAV 
LUNG! DHtecI* lire and Burgle I yI ROftTABLE/PENMA- 
ME NT INSTALLATION:! Bait nr mis, IhStrircliOns ■■nrii.d-d 
$-12 n FU Cuara-ntncd! flnorr product*, 930 * 
Bunnie Brae #313. Los Angeles 844D6 

FREE Fire find Burglar Alarm Samples with Cataio/ 
SdrifT S3. on Handling. Alarms, 1448 Wfl*l Highland. 
Chicago 6O660. 

DI ALL NC tin, i f". flolu-e Fre* mM-o,: 

SAS System*. 5618-0 St. John, KnntaJ City. M0. $4123 

1 8 1 61483-46 12. 

PROFESS IOHAL Bur|lar-Firti Alarm Equipment at'Oii 
cffuht Prices, Call 10$ SOC, Ernel Electronics. Baa I46W. 

Sheffiflltf, Man, 01857, 

SEND 50c For 48 Pa-g* Birr Rlar-f ire Alarm CetalCp 
Protfrtlo Alarm Sal**, 007 7738, Michigan City, In 
46360. 



HOW Td pnDlect vour h*me from burgiarv Booklet 
83.00. Kaane. P.O. Boy 2444. i ndusiry. CA. f#L 7-: : 

CHAIN BURGLAR ALARM Lffudly common n* "go away ' 
to any intruder. Stranc chain link pi*rtlnn ftlsurf* oasily 
mount od on window* or door*, only $3.&5- Butleries 
not iacliided. Knrmcliell. pepl Rft. 815 Cum Aye 
Albany, Ca. 3L705. 

PROTECT TOUR VaiUIBLES eurgl.,r Itl.irm V.Mrmiv 
DfCAli. 2 Idi il.DO: E I net rohics Two 8o* 3247^Mi>. 
Wilnul creek. Ca. 44538. 
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Audit’s Carpenters and 
Builders Library 

■ 4 hardbound volumes. , , 1.406 pages packed 
with valuable trap? secrets almost anyone 
can use' 

■ i ,03a easyto-loflow illustrations. diagrams, 
charts, and photos l 

■ Covers practical and architectural drawing 
, . specs . , . pia ns . . . measurements ...all 
hinds of projects you'll wane io tackle 

yourself I 



Book Offer 

Keep a free S3. SO 
copy of Eosr-Guido to 
indoor Homo Repairs, 
just lor mailing 
k Ihe coupon' 



H ere are just a few of the 
secrets you’ll discover in 
1,480 fact-packed pages: 



I Discover how to- build, plaster, 
and panel walls. 

Practical advice about material.-, 
method s for avoid i n g cracks - . . 
techniques lor finishing and paneling, 

■ Discover how to primes paint, 
and finish. 

Important information on paints,- , 
equipment. ..techniques for mixing, 
priming, spray painting, and finishing 
on different surlaces inside or outside. 

■ Discover how to select. Install, 
and repair your roofing. 

Expert advice for selecting and install- 
ing material, and repairing leaks. 

■ Discover how to remodel your 
kitchen. 

Time-saving ftps for increasing the 
value of your home by laying out and 
equipping a modern kitchen. 

■ Discover how ta design your 
own home workshop. 

Valuable information cm Ihe art of 
planning a modern home work center 
and stocking it with the right tools. 



75 chapters filled with trade 
secrets you need for working 
with wood! 



What ts a trade secret? It's a shortcut... 
a technique an idea. It's knowing how 
to do a better job an easier way, 

Trade secrets are actually what Audel s 
Carpenters end Buiiders Library is all 
about. Shortcuts, techniques, and ideas 
by the hundreds . .many of which have 
never appeared in print before, A wealth 
of knowledge you can really use. whether 
you are a professional carpenter or a 
Sunday do-it-yourselfer? 



See for yourself — sample tbs latest 
edition of the Carpenters and 
Builders Library for 15 days Tree! 

The Free-Book,- Free-Trial Coupon in- 
vites you to discover all these trade 
secrets free. Please your family; impress 
your friends? Build a home workshop ... 
install some shelving . . plan a patio.. . 
or add a fireplace. 

Find out which tools to use and how to 
use them most effectively. Pick up a fast 
working knowledge of plans, measure- 
ments. or specifications. Browse (be 
chapters that cover every phase of 
carpentry frg-m foundations to roofing. 
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At the end of 15 days, if not entirely 
satisfied, return the volumes and owe 
nothing Bui, just for mailing the coupon? 
you get fo Keep a J3.&0 bonus copy of 
Easi'Guide to indoor Home Repairs 
absolutely free! 

bend riD nuncv it .lit coupon Kida*' 



FREE-BOOK 
FREE-TRIAL COUPON • 

Yes. please send me me Carpenters and ! 
Builders Library ■;* 2-31 69 1 to use for IS ! 
days free. If not completely satisfied - 1 
may relyrn it and owe nothing Otherwise, * 

it's mine !o keep- for only £21 25, plus ; 
delivery. 

And, whatever I decide, a gift copy of 
Easi-Gvkte -to indoor Home Repairs (van- j 

ned at S3. is min? to keep free? i 

I 

I 



Nam? plei “ r pr|nl 



Address 
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Crty 



Stale Z ip 

5^,* kh l££in£ *nd h*rwHlvifl tails. Eficla-ii full o JJ- I 
Tna*il Iplua itll'l t*l„ il ip-p-l'C J&l*-] 13-d-J/ u rri | 

privily ■ ill'll appllti. | 



a 



Mai! to Audvl 
4300 W 62nd Slreel 
Indianapolis. Indiana 462061 
A Djvismn of How.itrt V/. Sfirm A Co. . tnc. 1 
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POPULAR MECHANICS 





CHANGE YOUR OIL WITH HAlfOLINE 
AND PROTECT YOUR CAR 
LIKE A TROOPER. 





A state trooper gives his 
car a rough time. 

which is why we had 
more than 90 trooper cars 
with Havoline Super Premium 
Alt Temperature Motor Oil 
driven a total of over d million 
tough mites —4 million miles 
of all kinds of driving in ail 
kinds of weather- from 
standing starts to high speeds 
in a matter of seconds. 

And often, the same car 
was driven round the dock” 
2Q hours a day. 

These state trooper cars 
were driven almost as many 
mites in 6 months as the aver 
age car is driven in 3 years. 



pro- 

tection without the need of 
any extra motor oil additives. 

So the next time you 
change your oil, protect your 
car like a trooper with com- 
petitively priced Havoiine 
Super Premium, it provides all 
the protection your car needs. 

Ask for Havoiine wherever 
they sell motor oil. 



Vfet there wasn't a single oil- 
related failure of Havofine- 
protected parts. 
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Warning; The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Kings, 17 mg. H iaf t H \ .3 mg. nicotine; Langs, 10 mg. 'W' \ .3 mg, nicotine, av. per GigaraM, FTC Report Dec 76 
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